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This sub contains 6 wonderful issues of Electronics and Beyond. 
it comes complete with the Maplin Catalogue on CD 
with hundreds of data sheets absolutely free 





Call the Subs Hotline new on 01702 554000 
to order your subscription and pick up 2 CDs FREE! 
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Projects 


Simple Short Wave Radio 
Gavin Cheeseman builds a simple and 
Versatile shart wave receiver with 


excallent sensitivity. 


Low Cost Bench Test 


Amplifier 


Gavin Cheeseman describes a low- 
cost bench amptifier with a couple of 


extra features. 
Engineering In 


A Roundabout Way 
Stan Young describes the efectronic 
‘and electrical aspects of a model 


carousel. 


Universal Battery Chargers 
John Mosely builds 4 simple NiCd 
battery charger, and a sophisticated 
charger/discharger type from Velleman. 


Circult Maker - Simple Low 
Distortion Oscillator 

Alan Willcox describes a practical 
100kHz Wien Bridge Oscillator, using 


2 small lamp. 








CO format. 


Making the Desert Bioom 
Douglas Clarkson looks at the 
iechnology invoived in watering 


desert areas. 


Notch Filters for 
interference Reduction 
Josepn J. Carr explains the problem 


and the cures, 
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DVD - Digital Versatile Disc 
Reg Miles explains the history and the 
development of this latest generation 
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A High Tech Answer 

To Buried Treasures | 
searchWell,.a British firm, has. launched 
a high-tech device that can save time, 


money and even lives - by locating 
buried objects faster and more cheaply 
than rival systems. 


Electronics in Cars 

In part 4, Mike Bedford iooks at high 
speed electronics in Formula 1 racing 
and in the record breaking Thrust 2. 


Uri Geller’s Extended Reality 
Uri looks at ‘Presidential coincidence’ - 
read on to find aut more! 

Lego Media - A Brief Review 
Paul Freeman-Sear looks at three new 
CDs from Lego Média - Chess, Logo 
and Creator. 


Research News 

Chris Lavers reports on optical radar for 
early cancer diagnosis and a new UK 
centre for jung:cancer research, in 
memory of Roy Castle. 


Words of Science - CompuSpeak 
in part 5, Gregg Grant exalains how : 
computers have broadened and 
enhanced our vocabulary. 


ESD Tools - Are They Important? 
Tina Skinner, C.K Tools’ Product. 
Manager looks at the need for spécia!l 
tools to combat the electro-static 
problem with electronic companents. 


News Report 
Air Your Views 
Corrlganda 


Software 
Hints & Tips 


What’s On & 
Diary Dates 


Technology Watch 
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SearchWe!l that produces what some would 

consider to he the ultimate buried treasure locator 
~ actually it was intended for the service industries to 
find gas pipes etc., but at £22,000 it is a very 
sophisticated piece of equipment. For those of you who 
might think this Is over the top, then later this year we 
hope to bring a more realistically priced project for 
those wito are interested tn buried treasure. 

After our prediction that analogue tape could be on 
the.way out, Martin Pipe reports on a community TV 
station - TV12 ‘on the tsle of Wight- that transmits its 
programmes from hard drives, directly from the 
transmitter. Local radio stations have been using this 
technique for some time now. This novel and 
economically viable alternative to expensive analogue 
tape equipment could see the start of a spate of 
community TV stations. 

I’m sure we would all agree that the late entertainer 
Roy Castle was one of life's gentlemen. Dr. Chris’ Lavers 
in Research News reports on a lasting legacy to this 
popular and much loved entertainer, the Roy Castle 
Lung Project and Centre which is the only purpose- 
built centre for lung cancer research tn the world. 


Next Month 


ie month we report on a British company called 


We will Include the first part of the March ’S9 Cataiogue: 


on CD absolutely free, on sale Sth March. 


Thatlel lalest CD-ROM- 
Packages froai LEGO 


Bittain'’s most widely circulated magazine for electronics! 





Britain’s Best Magazine for 
the Hlectranics nthusiasi 
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HP Jornada Is First 
Handheld To Run Windows 
CE Professional 


HP has announced ther its HP Jomacs $20 Handheld PC, the first 
handheid PC to run Windows CE Professional Edition sofrware lit 
the streers at che beginning of this month. 

This first product in HP's new family of handhelds weighs only 
2.3ls and offers a touch-oype keyboard: access to e-mail: the 
Ingernet; note taking: and faxing. 

For further information check: <www. hp. com/jornada>. 

Contract: HP Tel: (0990) 474747 


Own An iMac For £29.95 A Month 


Apple resellers in the UK are offerng cansumers the chances to 
purchase an iMac for just £29.95 per month. Under the terms of the 
deal a £50.00 deposit is required at the time of purchase yath nothing 
more to pay for 5 monihs. After which customers can either repay the 
balance in full, with no added interest. or repay : 
£29.95 per month for a period cf 42 monihs 
(APR of 17.9% over 47 months). 

For further taformation 
check: <wwe.appte.com/uk>. 

Contact: Apnole, Tel: (0870) 600 6010. 











30m And Siemens Spearhead Voice And Data Convergence 





3Com and Siemens are setio =: = Through the new joint venture, : telecommunications costs and 
form a jaint venture to develap a : the two companies expect to paving the way for new converged 
mch.set of LAN telephony and : deliver producis in 1999 that will =: multimedia business applications. 
mulimedia products that vill . > enable businesses to nin woice, ror further infannation 

change the way businesses build : video and data calls over their check: <www. 3com.com>. 

and operate their data and voice : local area networks (LANs) — »  Contact:-3Com, 
communications netvorks, : lowering their overall : Tel: (01628) 897000. 
Amplifier is Best of British 

The &ritish designed and manufactured Arcam : Association (EISA). 

Alpha 10 hi-it amplifier has scooped avo awards. : ‘The Arcam Alpha 10 is a modular hi-fi amplifier 
The amplifier received a Millennium Product award : which can handle stereo or with the addition of 
from the Design Council and aiso received the > Arcam ‘Smart Modules’ Dolby Digital! Home Cinema. 
European ampitifier of the Year Award 1998 — For further details, check: <www.arcam.co.uk>. 
1999 from ihe: European Imaging and Sound i Contact: Arcam, Tel: (61223) 203203. 


EUROPEAN AMPLIFIER 98 99 


‘Arcam Alpha 10 


IT Managers Plan 
BOM M (lilest cea tt 
Millennium |Bug 
Strikes 


The test thing on IT managers’ minis 
2s the Mifenmium tums val te the 
YK bug, eccording to research tr 
The Knowtedge Group, A suney of 
250 IT managers shoved that 95% 
do nat infend to be at work as the 
Clock strikes midnight. 

Tre suney also shenved that, 
althoush 87% of comoanies clalm to 
have set fim poaces for coping with 
the Mitennium bue, only 7% have 
$0 far ectirally made plans to steit 
their networks on New Year's Be. 

For furtter informetion check 

“wa, ktgroup.co.uk~. 

Comtact The Kno Jedgze Group, 

Tet: (0377) ) BOO 7500. 


etree 


BASIC ‘Stamp 2 
Windows Interface 

















Available 


A Windows version on the. BASIC 
Stamp 2 development en/ronment 
is now availiable for download 
from <wed.parallaxinc.cos, 
The application runs in Windows 
95/98/NT 4.0 and Encludes a 
bunch of new features such as: 
multiple open source code files, 
and transmit and receive within 
Debug wintiow. 

For further information check: 
Sti .parallaxine. com. 

Contact: Milford Instruments, 
Tet: (6197 7) — 


1-4 


‘Ahead For'Europe’s: 
IT Departments 


With tie comings of the year 2600 
and the svitchever to the Esiraoeen | 


Spending Spree 





pingie currency, Rurcpean 
companies will spend any there 
from $159 billion te £400 bition 
On Computer Syftentis, according to 
estimates by thé Garner Group. 
For further information check: 
“wa. qariner. com>, 
Contact: Ganner. 
Te (0800) 716089. 


ITS ‘Wins Technical 
Innovation Award 


He's dark, some say he's 

handseme and he sits in the 

comer of your TV screen — and 

Is a sign af things ta came. 

Simon the signer is a virtual 

humar being who could 

eventually make subtitles a 

thing of the past for deaf 

viewers by instantaneously deaf 

sigaing during programmes, | 
The product of a collaboration 

between the University of East 

Angita, Nonvich company Televirtual 

and the Independent Tetevision 

Commission, Simon has fust 

scooped the Royal Television 

Society's 1998 Technical Innovation 

Award for Research and Innovation. 
For further details, 

check: <wwy,ltc.org.uk>. | 
Contact: Independent | 

Television Commission, 
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Apple PDA'Goes 
Wireless 


Apple Compiiter & preparing to 
ruanter ihe comsumer hendhekl PC 
mans vith a palmiog Gece 
code-named “P1", But untke the 
Newton, Pl va run ona siimmed 

doin version of tne Mac OS, ari wi 
aiso be capab: of communicating vie 
yiretess, iiirered, cekdar commections. 

For further information check: 

“ni. apple.com/uk>, 

Comiact: ae tn (8870) GOO 6010.. 





AT&T Buys IBM 


Data Network 





AT&T is buying IBM's global data 
network far $5 billion, in a deal 
that will give ATZT more than a 
million individual users in 59 
countries as well as access to 
its network all over the wortd. As 
part of the agreement, the 
companies will pravide each 
other $9 billion In outsourcing’ 
business, and will arrange for 
5,000 people to transfer from 
IBM to AT&T and 2,000 to 
transfer fram AT&T ta IBM. 

For further information check: 
“wad. [ba .cos>. 

Contact: (BAN, 
Tel: {9950} 426626: 


Intel, $3 Settle 





Patent ‘Dispute 


Intel and graphics chipmaker $3 
have agresd to end their dispute 
OVE! Microprocessor patents, and 
instead vill cross-ficense the 
Gatents for the next 10 years: 
The sattienent itees [nial to 
proceed with development of its 
hexi-gfeneration hterced 
miroprocessor vwilhout fear of 
infringing on S's patents, and 
means S3 can fo fonvard with 
plans io integrate graphics 
technology into a chip set tnat 
routes Gaia ihrougn a computers, 
For further information, 
check: awd. intel.com. 
Contact Intel, 
Tel: 01/793 +03009. 


Study Predicts 


Bandwidth Crunch 


Bandwidth will be a major issue 
facing cable, computer and 
telephone companies this year, 
according to a survey reteased 
In December by 
PricewaterhouseCaopers, 

With Intemét traffic doubling 
every 100 days, the volume of 
data traffic will exceed voice 
within fvo years, accarding ta a 
PricewaterhouseCeopers study, 
Technology Forecast: 1999", 

Transmitting digital data will 
olur the fines between voice, fax, 
data and video transmissions, 
and between fixed and mobile 
services, the survey said. 

For further information check: 
“wre. orcglabal.com. 


Contact PricewaterhoseCoopers, 
Tel: {1753} 752000. 
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Panasonic Drives Disk Storage Upto 120MB 


Panasonic was amongst a group 
of manufacturers throughout 
1998 that announced it had 
developed a new data siorage 


:* technique that promised a 


40-fold increases in the storage 
capacity of 3.5 in. disks: 

The manufacturer ts the first 
company to deliver on its word 
with the SuperDisk T20MB floppy, 
now avalladle through PC Ward 
and a number of ather retail 
outlets as an upgrade package for 


Sony UK has announced ihe UK 
release of four new VAIO 
Notehook PC's. The new range 


> upgrades the performance of 


existing models and adds 3 new 
molel to offer greater choice 
and flexibility to the consumer 
based on the existing VAIO 
formats and sryting. 

The new 700 series, which 
supercedes all other 7M series 


A ney robot called the GrwvBot 
from Milford [nstuments is a smal! 
robot Kit packed.with koads of 
features for anyone warning to 
expeximent with robotics. Controlled 
by a powerful microprocessor, the 
Parallax BASIC Stamp II module 
(BS2-IC). GiowBat uses D0 sencs 


: for propulsion and a painted circuit 


toad as it chassis. 

GrowBot has six reconfigurable 
VO focations for bumper 
switches, pnototransistors, 
photoresistors, LEDs, thermistors 
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: PC users. The SuperDisk 120 Mb 
: features an IDE interface and is 
> priced around £95.00. 


SucerDiski20MB js a4 3.5 in. 


: ficppy disk drive that provides 
: high capacity, pertable storage on 


Imation and Maxwell 120Mbyte 


> media while providing full read 
: and wate compatibility wih exiting: : 
: 3.5 inch disk formats. 


Uniike conventional 3.5 in. 


- media. all SuperDisk 120MB 


diskettes have a servo pattem 


> models consists of the PCG-7 


: and the PCG-747, Tre PCG-7. i = 
¢ heen uppracded to an MMX266 

; processor and a 3.2GB hard dise 

: and is priced a1 £1,400. The PCG- 
: #47 has been upgraded to an 

= MMX266 processor and a 4.1Gh 

. hard disc and is priced at £1,700. 


For further information 


: check: <wew. sany.co.uk>. 
> Conmact: Sony, Jel: (FOO) 111999, 


Growbot Built With Growth In Mind 


: and other sensors and outputs. 
: Fach point is connected directly 
: fo the BS2-IC's YO pins, 


The Grov.Bot can be easity 


: programmed to do interesting 

: things —light follevang, avoidance, 
=? and sound broadcasting. With 

: some attvvanced programming the 
: GrovBot could follow wails, mun 

: Mazes, and track lines. 


For further information check: 


<wew.ii linst.demon.co.uk>. 


Contact: Milford Instruments, 


Tel: (01977) 683665. 


: @tched inte them at the factory. 

: The drive uses a laser to reac 

: this pattem and precisely align 

: the readA-ite head. This 

= positioning accuracy allows 

: SuperDisk 720MB technology io 
: use 2,490 tracks per inch rather 
- than 435 tracks per inch of 


conventional 3.5 iri. disks. 
For further information check: 


: <www. pansonic.co.uk>. 


Contact: Panasonic, 


? Tél: (0800) 444220. 


Sony Launch VAIO Notebooks 


Psion 
Breaks Free 
From Wires 


With Nokia 


Psion Series 5 users Gan stay in 
touch with the Internet wire- 
free chanks to the reicase of the 
new Nokia $8810 which has its 
own huili-in infra-red moden:, 
so simply placing it next to the 
Series 3 peis vou connected. 

The Nokia 881) enhances the 
commiunication abilities af thre 
Series 5 by connecting it to 
email, the Internet, fixes and 
short text messages (SMS) 
without the need of any 
additional wires or add-ons. 

For luriher information 
check: <waw.psion. com. 

‘Contict: Psion, 

Tet: 0990 143050. 


IBM jakes Safeway Shopping | 
With Virtual Basket 


Safeway and (8M have unveiled a personalised remote shcpping 
service ihat lets customers use hand-held devices to build and 
submit grocery orders from home in advance. 

The new service will initially be available to customers via palm 
sized electronic organisers called ‘Easi-Orders’. These portabte 
gevices will alloys customers to pre-select their weekly groceriés 
irom individually tailored, computerised shopping lists compiled 
from their own past purchases. 

Safeway predicts that over the next few years, customers could 
digitally order froceries using this technology in devices such as 
TV's and mabile phones. Already fitted with a bar code reader 
the Fasi-Order will allow customers in the future to self-scan 
producis themselves at home or in-stare, including those bought 
at other supermarkets. 

For further-information check: <www. ibm.com>. 

Contact: IBM, Tel: {0990) 426426. 


IBM Chips Help Digital 
Cameras See the Light 


Image sensor chips from [BM are set to slash production costs for 
camer manuiacturers, placing the benefits of digital still camera 
technology within reach of more consumers. 

The chips, referred to as charge coupled devices (CCDs), functian 
as the eves of 3 digital camera. converting light energy into electronic 
signals. The cantera’s internal converter then digitises the signals and 
the picture informazion is saved on electronic storage media. 

IRM intends 10 incorporare the 1.3 and 2.0 million pixel array CCD 
Image sensors into two production ‘ready camera designs develaped hy 
leading camera and lens design companies. 

These complete solutions include integrated chip designs, lenses, 
CCDs, operating system, analogue to digital image converters and 
ASICS to process images and perform camera funciions. 

For further information check: <wwe.chips. ibm. com. 

Contact, IBM, Tél: (0990) 426426. 
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COT Reaches the Holy Grail 
‘Of Plastic Display Development 


> CDT has developed the final 

: piece. of the jig-sav an route to 
: a full cofour plastic display ~ 

: LEPs that emit bive light Biue 
> has been the mest difficult 

: ¢tlour to achieve as if sits at 

: the far end of the visible light 

- $pectrum, so the polymer 

: synthesis is an extremely 

: complex chemical process. 


But CDT now undersiands 


: the. necessary chemistry to 

> produce an LEP screen of any 
: colour in the visible lignt ~ 

; Spectrum. To demonstrate this 
2 point, the research and 

: development team has 

: produced a pure white single 

: pixel display, which requires -a 
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: delicate batance of red, green 
and blue polymer components. 


CDT and Seiko Epson are 


: working on a parallel project to 
> combine separate red, green 

: and blue LEP displays to 

: produce a full colour display 

: screen. The {vo companies 

: jointly showed a monochrame 


LEP display in February 1998. 
Meanwhile in November, CDT 


showed a mufti-colour LEP 
: displays using red and green, 
: paving the way for a full colour 
: LEP video display. 


For iurther information check: 


: <waw. cdti td.co.uk>. 


Contact: CDT, 


> Tel: (01223) 276351. 


+ 








E-mail your views and Gomments to: 
AYV@maplin.demon.co.uk 


Write to: Electronics and Beyond, 
P.O. Box 777, Raylelgh, Essex SS6 8LU 
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Help Needed! 


Dear Sir 
Iwite to you hoping thar your 
readers can help me with ovo 
electronic problems. J requesi 
that this fener und mv address 
be publishes. 

ama charity worker for a local 
branch of a national medical 
charity, and we are‘always looking 
for new methods of raising funds 
10 keep our work continuing. J 
have designe! an automated 
collscting box using Maplin. 
supplied components. When a 
coin is dropped into the bas it 
pesforms an automated sequence 
of events that relare to my 
charities activities - well at least 
ane of sevenil activities chat the 


‘eee ee See Peewee reese eae ae ee eee eee 


charity undertakes. 

However, what I need is 2 circuit 
that wil sive oul. 2 varying voirmge 
or current that relates ta the size of = 
the coin and the value that has 
been donated. Tb cate | have triecl 
Tracnetic anc metal detector 
circuits that are available From 
Maolin, bur cher only detec: 2 coin 
and give 2 simple ono signal 

What 1] need! is co detect the 
varius coins e.g. ip, 20p, £1 exc., 
count them sad then, imsect on a 
formula of same kind, provide a 
varizhle timed output based upon 
the amount of cash donated! 
dropped inta the collecting box. 1 
kaaw that it can be ‘done with a 
PIC i6C71i which has an on-board 
AD convertor, but J still need a 
suitable circuit thet can provide a 


PER EE EASE 4444 FOO SO4 4 AAA OOSd POPS P PEPE PP PEPER ER Medd dead ededadas 
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In Volume 18, No. 133, in the Mode] Railway 
Point Control System, in Figure 10 the stattus 
indicator schematic, the jumper on/off is 
incorrectly shown. ‘The revised circuit Is 
shown below, The PCB favour ts correct, 


Lom | 
a/R a4 5245 


40 Al A2 AS AA AS AS AP 


Inpula {!7 to 24} 
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Evidence for 


with 3 cry comment char whilst 
=. almost alt the prolicucns wene 


Psycho-Kinetics? > gored’ he had over estimated the 
Dear Sir : drilling depth by three feet, bur 
I have just received my Grst copy > conceded that it was not a bard 


of Blecoaanics ant Beyood issue 
132, 50 1 am writing with barely 
one copy under my belt, ant! am 
dissuliuniaged in that [ havenor 
Seen the fiest of David Aldous” 
anicies on PEL! feel that Mr. 
Marece hari not tnken note of the 
work “Beyond ic the titk: 
However, Ebne witnessed 
some remarkable occurences av 
perhans the research that Me, 
Maret seems £0 ridinule may one 
day exnisin. A dowser of my 
acquaintance showed me BVO 
letters ftom a farmer ia Western 
Australia. The first was a.scribblec! 


and 2.plea to indicte where water 
might be found os his carie 
staticn. Tie: dowser having 
‘dowsed* on the map sent wriden 
insinuctions a§ to focaticn. cepts 
at which water would be found 
and galfons per hour flaw rate, and 
enclosed his fee [or £50. About 
eight weeks later ive arubhy five 
pound nates arrived by air mail 


wi 7 one may may be etic cha > 
nate with.a roughly sketched map: y aay be gid chat people 


> effors rom 12,000 miles aay! 

> 0 OK Ss answers 3 such questions 

: as to how the dowser managed 

: the above - and such more that | 

> wWhinessed - that I would like to 

> [earn die answers. To others J 

? would suggest reading Salar 

: Energy Dowsing by the late A. P 

: Tabrahm to jearn about the 
saicntific tests cacried our on the 

> Scilly Isles, and why reflecting the 

: SUAS fays, Vid 2 mirror, up aad 

> down 2 siee] pole strict in ihe 
ground will enhanve soil heating. 


: Or read Dr. Eyall Watson's book 


The Nature of Thines and then 


: are prepared to investizate ‘the . 
> pesudoscience’ that offends Mr. 

> Maret. More strength to the pen 

: of David Aldous. Please carry on 

© Ehe good work! 
: Phil Sheaf 
Psheat4364@ani com 








: Thanks for your comments, | am 
> Sure we have aot heard the last an 
> this toplci 
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vanving signal 

i have read about a theoretical 
circuit Caliéd = magnetic gradient 
detectar, hut | do nat have sity 
practiGH working circuizs, do anv 
readers have any practical clesigns 
far this type of circuit, or any 
ather relevant jdeas? 

Mv next probiem concerns 2 
proximity deiécior circuit - tozally 
unrelated to miv first problem-. 
relating to securicy electronics. 
This particular cincwit is designed 
to be connected te metal objecs 
and has adjustable sensitivic,. 
which is also dependeni on the 
size, ape or area of the metal 
Object it is attached. Ff attached it 
10 2 Jength of heavw dury car 
lectrical cable io see if it would 
sull detect a person. Howser, vou 


had to be standiag on che cable 
for it to work, What 1 neck is to 
> have at feast several inches 
: separation so char the eahle can 
: be buried in the ground. 
: 0 Again on reading several 
> @feciranic security books they 
¢ mention 2 ‘buried’ cable derection 
: system, hut again no practical 
: electronic circuit diageanis and 
: Components list. 50 again | would 
> dike to ast: readers if they have any 
of this ape al circuit diagram. 
R. KMoyes 
Fat 2, 
25 Pesse Road Centrat 
Leicester LES Spt! 


Well ] hope readers can be of help 
here, ft may even make an 
interesting project! 
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In the same 
issue, Psycho- 
Kinetic Trainer & 
Movement 
Derecwor ohina 
board component 
ovenay diagram, 
there is a 
connection error 
on oK5, and no 
anchor paint for 
the nvin screened 
input cahle is 
shown. This is 
shown on the 
revised drawing 
to the right. 

Also in Figure 

i the Top Panel 
drilling, boram 
right-lund pot 
should be marked 
"EM. Volume’. 
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DRAM MARKET UPDAT 


After the continuously over-supplied DRAM market which. : been:a shift in favour, of: Synchronous: DRAW 
“ resulted in all manufacturers’ making majorfinancial losses, : against Asynchronous components: 
we saw at the end of 4998 some dramatic ‘moves’ in.an So that is what happened at the end of last year - what 
attempt to prevent further lasses and possibly a retum 10 : of mare recent'events? Generally, prices continue to inch 
profitability? There were major cut-backs in ‘production, : yp thanks: to continuous demand but’ more specifically 
mergers and technology sell-outs. For instance, Ti-Micron, PC 100 Synchronous is ising. more steeply due to the ‘shit’ 
LG-Hyundai (ongoing) and there were.DRAM fab.ciosures = anc therefore more bullish demand, With the reduction in 
globally. These actions caused prices to Ase inthe last ? production and the move towards: avouring, production for 
quarter of 1998. : Synchronous, it was expected that-Asynchronous would 
Alongside production quantity: changes there has also rise shamer than it has but this:is being kept in cr K by 
been-a shift in the mix of production. With the PC-World : a-simultaneous slowing as demand moves over to 
move towards Synchronous DIMMs, there has inevitably $ Synchronous:memory. Have they got the balance rgt 


RY PRICES 
















A range of DRAM modules for-use-as memory expansion : chips‘on selected third party boards. 

in computers including PCs, Apple MACs and Amigas, is } They are sold with a ‘no questions asked’ lifetime: 

available. Al) parts supplied are original and unused. : Buarantee and all modules are stored and handled in 

SIMMS supplied by Maplin are branded manufacturers, + anti-static environments. 
= ene 

















UNBUFFERED. 3-3V 168-PIN DIMMS ; EDO - TYPE 
Code Size EXVAT IncVAT Code Size. EXVAT IncVAT 
NM25C 16M £18.72. £91.99 } NTO3D 4M “£41.55 £13.57 
32M £28.25" £33.18 : NI04E 8M £8.83 £10.37" 
64M £61.18 £71.88 > NIOSF 16M £14.45 £16.98 
128M £122.35 £143.76 ;} NTO6G 32M £26.37 £30.99 
PCi00 DMMS Pes 
} Code Size a IncVAT 
Code IncVAT VG55K 32M £25, £34.56 
NTOOA iM £25. £29.76 : VG56L 64M £63.06 £74.09 
NTOAB 32M £48.04 £56.41 VG57M 128M £447.29 £137.81 








CONTACT MAPLIN SALES © 017062 554000 FOR LATEST PRICES 
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Reg Miles explains the history and the development of this 
latest generation CD format: 
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. VD is che first disc 
format that Companies 
y seem to share an 
enthusiasm for from the word 
go. Even CD had a mixed 
reception, and CD-ROM took 
years 10 be accepted. While none 
of the Gthers have developed 
more than a niche market — 
usually before disappearing, 
DVID began life as pwa similar, 
but rival, high density formats — 
Mulimedia CD GIMCD) and 
Super Density Disc (SB). The 
former was announced by 
Philips and Sony in December 
1904, the Iattec by Hitachi, 
Matsushita (Panasonic), MCA, 
Pioneer. Thomson, Time Warner 
and Toshiba in January 1995. 
Both achieved their high 
density by utilising 2 shorter 
wavelenath red laser, enabling 
ihe pits to be smaller and rhe 
track pitch finer. Both also 
intoduced a feature that had 
not been used on CD-size discs 
before; dual-laver from MMCD 
and double-sided irom SD. 
Both also proposed the format 


: “as the next generation Digital 


Video Disc — with applications 
for COMpUTer Use, 

For 2 brief period the rival 
camps went round drumming- 
up support for their format. 


: Although they more than 


anyone else; knew that rival 
formats would mean failure in 
the market. It was no surprise, 
therefore, when in Augusi 1995 


: Philips and Sony proposed that 


2 single format should be 
developed utilising the best 
aspects of both of then, Jn 
September all parties agreed. In 
December they created the 
DVD Forum as the body ta 
oversee develapments — with 
JVC and Mitsubishi joinine in; 
and announced the hasic 
specilications for DYD movie 
and DVD-ROM, 

Instead of the piecemeal 
approach that has characterised 
the various CBD developmenis, 
DVD has begun as a unifted 
family of variants with 
standardised formatting.of dara. 
Thus, for example, the video 
content of a DVD-ROM can be 
played on a DVD-Video player. 
Incidentally, che name, Digital 
Video Disc, wis quickly 
chaneed shen che computer 
industry became involved to 
Digital Versatile: Disc, but has 
subsequently been reduced to 
just the initials — like VHS 
(Video Home Systen). 

The comparison between the 
basic DVD and CD standards 
are interesting, and show just 
how much.can be achieved by 
reducing the laser from infrared 
to only as far as red. Aided By 
reducing the arnount of data 










used in the data storage 
algorithms and for error 
correction, leaving more space 
for programme data, 

For DYD the wavelength of 
the laser diode is specified a5 
635-650nm compared to 730- 
7Oom. This, and a higher 
numerical aperture GNA) of 0.6 
teainst 0.456 that produces 
sharper focus, has enabled the 
spor size to be reduced! from 
].4um to 1.0um. As a resuli the 
track pitch has been reckucecl 
from 1.6um to 0.74um; and the 
minimum pit fength from 
).834um to 0.4um (Figure ja 
and ib). Ac che same dime the 
nominal scunning velociry las 
been increased from 1.2m/s to 
3.49m/s. Together, these changes 
increase the nominal data rate 
from 1.536Miy/s to 11.08Mb/s, 


CD/DVD track 
and'pit 
comiparison. 


and the maximum capaciey from 
630MB to 4.7GB. The thickness 
of the discs are the same at 
i.2mm, but DVD is composed 
of tan 0.6mm halves bonded 
1ogvether with a UV hardening 
polymer: the optical resuli of 
this thinner plastic is to reduce 
distortion and birefringence, the 
physical result is a more rigick 
cise that is tess likely to waep. 
But the practical result is chat 
ew sides are possible — being 
effectively mvo separate discs 
(akthough with a capacity of 
4.7GB many applications will 


ebiedtbewsd 





Figure ‘lajb ‘CD/DVD track’ and pit comparison. 
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only need to make use of the 
one side). li not, they may well 
use DVDs cual layer facility 
instead (developed by 3401, 


487m 





Track ‘Pitch --DVD 
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which increases the capacity to 
§.54GB per side, and provides 2 
seamless changeover. 

Fipure 2a shows a4 single 
sided disc, and Figure 2c a 
double sided one. These are 
created in the same way as a CD 
with the cata pits anc lands 
(the surface benween the piss} 
moulded into the clear, normally 
polycarbonate, substrare and 
coated with a reflective 
material. Creatine 1 dual layer: 
begins the.same way with the 
moulding process. But the pits 
and lands proxluced are coated 
with a semi-reftective material. 
The back of this Laver 6 is then 
covered by a clear palymer 
which has the secand lot of pits 
and lands pressed into it, and 
these are costed with the fully 


Photo 3. Philips DVD930 DVD-video player. 
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reflaciive material to give Laver 
i (Figure 2b shows dual layer 
sinple sided, Figure 2d dual 
layer double sided). Separate 
lasers are not required for 
reading the layers, the light is 
refocused ta pass through Layer 
Qand 2 4Qum intermecliate Javer 
to the fully reflective Layer 1, 
The single layer single sided 
dise with its 4.7GB capacity is 
known.also as DVD 5, and lor 
DVD-Video has a playing ime of 
1{K}-140 minuiés depending on 
the degrec of conipression and 
the amount of space required 
for implementing multiple 
subtitles, multiple languaves, 
multiple viewpoints (camera 
anples), etc, The chual iaver: 
single sided with 8.34GB is 
known 25 DYD 9, and has‘a 








Solomon Code — CIRC — used for 
CD). ‘The lead-in area consists of 
a exp block reference code, and 
192 blocks containing information 
abouz the cise that the player 
requires to read it correctly, In 
the middle area alt the sectors 
carry zeros. The Jead-ouz area 
ensures that alt the programme 
content can be react to the last 
sector, and signs off with all 

the main dara in the sectors 

Set 10 Zeros. 

The use of run length timited 
(RIL) 8/16 channel modulation, 
instead of RLL 8/1-, alleswy the 
dara to be written more 
efficiently to disc. But once on 





playing time of 1804-250 minutes. 
A single layér douhle sided clisc 
has a capacity of 9.4GB (DVD 
10), and will play for 200-260 
minutes. While the dual layer 
double sided dise fas a capacity 
of 17.08 GB (DVD 15), and 2 
playing time of 360-3500 minutes. 
An S0mim disc is also provided 
for in the specifications, and 
this will have capacities of 

| 1 46GB, 2.66GB, 2.92GB and 

| 5.32GB—in the same order as 
above. The-mither excessive 
reduction in capacity is explained 


by the fact thar the unrecorded | | | cr 


centre of the disc is the same 3 a 
diameter for both sizes (Figure 3). 

Dual layer discs come in twa 
forms — parallel track and 
opposite track. Figure 4a shows 
the basic single layer cise with 
the laser tricking across from 
the lead-in area at the hub of 
the disc to the lead-out area at 
the outer edge: In Figure 4b 
both layers are tracked in the 
same outward direction. This 
would normally be usect for 
randomly accessing data on 2 
DVD-ROM. However, it could 
also be used for DVD Victeo 
where the movie on Layer 0 is 
accompanied by parallel pfot 
lines and additional material 
recorded adjacently on Laver 1. 
Opposite wack is for longer 
movies (Figure -c). Here, che 
movie starts at the inner lead-in 
area on Layer G. goes aut [0 2 
middie area where the laser 
runs out, refocuses to’ Laver 1, 
and nuns back into the dais area 
again ancl tracks back ro the 
leadout ares. 

¢ All dita informaiion is placed 
on the: dise in sectors, which 
run continuously aiong the data 
spiral, and are numbered 
sequentiaily. Each sector contains 
2046 Bytes of data. To avoid react 
errors the cata is placed in error 
correction blocks of 16 seciars 
f= 32kB) using Reéd Solomon 
| Product Code (which is said to 
| he ten. times more effective 

than the Cross Interleaved Reed 


Double. sided single toyer 
layer O layer 1 


B-cm sizes cist 
: << 4 


“12 em aired cdac 














Figure 3, 80mm and 120mm discs. 
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Singie Loyer ‘Disc 


‘Leoc—in Gres ‘Gato, area Lead—out grea 


Dual ayer Disc 


1! Peorsltel Track. Path 
——— ee 


Legd—in creo. " Date ‘oréa Lead—oul area 


Dual Layer Disc 


: gi Opposite Track Path 


Léod—in creo | Bato ares Middle .oreo 


Poa 


Figure 4. Normal, parallel and opposite track. 





the disc ‘1' are still represented : the inio (or frame, whichis : (GOP) must aways have one | 
by both the leading and tailing : usedasareference Jorcreating : frume, with upto 14P and B 
edges of pits (where the : other frames: precicted (or P) =: pictures for 530Hz PALSECAM 
reflected intensity of the laser = frames to estimate motion and =; and ¥7 for 60Hv NTSC. Genenally 
light changes abruptly), and ‘O°: predict changes thar willoccerr =: used GOP sizes are 12 and 16 
by the relative length of each pit: in ihe picture — with only the > respectively. The bit allocation 
and fand berween them—the. 2 actual changes being stored: : for che picture types is: 100- 
longer the pit or land the grearer > anct bi-directional interpolation | 600kb for 1, 50-300kb for P and 
ihe number of zeros (Figure 5). : (or B) frames which average the > 30-200kb for B. 

However, befare video is put: changes basedoninformation i MPEG-2is.a component 
onto 2 disc it must first be : from previous and forvard | based systenz Ir requires a 
compressed. This is done using == and P frames (Figure 6). The > component video input, which 
MPEG-2 (Motion Pictures = frequency with which the £ P : will probably be a 27MB4 
Expert Group), at a ratio of > and B frames occur is detennined =: stream froma Digital Betacam 
between 20:1 and §0:1, Virtually = during the encoding PrOcess, : Or D5 DVTR, and stores it as # 
al compression systems relyan = based on the application and : 4:2:0 signal. Which is actually 
Discrete Cosine Transforms > the desired quality and bitrate; : the beginning of the compression 
(DCY) to prepare the images, however, groups of pictures © process — at least for the colour 


and MPEG-2 is no exception to 
that. Each image is divided into 
discrete blacks of pixels which 
are then transformed into a 

numerical series of coefficients = / 
descrihing the amplitude ofthe = = 

various fequency componenis. : C qc) C) 
Statistically, most of the picture = = 

information will be eoucéeniatéd = = | | 


LAND 


in the lower frequencies, 
allowing the highest frequencies 
to. be largely ignored. Rua 
length coding is then performed : 
to reduce rénetitive values to : Figure 5. Pits and lands, ones and zeros. 
codes that merely specifythe 
number of times they are 
repeayed; and then variable 
length coding that assigns short 
codes to che most commonly 
occurring sequénces and fonger 
codes to the Jeast common. 
With MPEG-2 interlaced fielus 
cain be coded individually.or as 
a.single frame. The choice will 
depend on the degree of 
motion in uke picture, if there is 
4 Jot then the fields are coded 
separately. The resule becomes 


Figure 6. MPEG2 I, P, B frames, 


clifierence signals: a full sienal is 
4-4-4; the 4:2:2 commonly used 
by broadcast equipment halves 
the colour resolution 
horizontally; while 4:2:0 also 
halves it vertically (the I4tin DV 
camcorder format is also 4:2-0). 
However, ihe overall picture - 
resolution is 720x376 for 
PALSSECAM ancl 720x480 for 
NTSC, Thus. it can cater for 
anamorphic 16:9 as well as 4:3 
aspect ravios. AIPEG-2 can also 
cater for lower quality MPEG-1, 
so DVD-Video players and 
computer based DVD Video 
hardware and software will play 
Video CD and other CD and 
any DYD carrying MPEG-1. 

in order to play both DVD and 
CD the laser beam has to be 
focused at just under 0.6mm for 
the former and 1:2mm for the 
latter. Ficure 7 shows Panasonic's 
dualiocus hologram lens pickup, 
which simulisneausly focuses 
on both levels. An alternative 
solution is ta use two Senses. 

Tt would also have been 
possible to play MPEG-1 auclia on 
ali PALSECAM DVD equipment. 
However, the original specification 
for compressed audio, of 
MPEG-2 5.3 as fhe standard and 
Doiby Digital (AC-3) 5.1 as the 
option, has now been reversed, 
bringing discs and players into 
fine with NTSC ones. Both 
share a sampling frécjuency of 
48kHz but, whereas MPEG has 2 
maximum transfer rare of 
640kb/s, Dolby Disital can only 
manage 448kb/s. The real 
quatity stulf is uncompressec 
linear PCM: this has mo 
sampling frequencies of 48 or 
96kHz, with 16, 20 or 24lits, 
and a maximum iransfer rate of 


| 


..-061000 1000071000001060 1090000 10600001060100001000100... 
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6.144Mb/s. Although the only 
mandatory LPCM function on 
players is 48kHz/16bit, and 
LPCM is an option On discs, 

In addition to DYD Video and 
DVD-ROM, two other discs have 
recently been launched: a 
recordable, write-once, disc — 
DVD-R, and a rewritable disc — 
DVD-RW or DVD-RAM. Bath 
wpes Opentte on the same 
principles as their CD-R and 
CD-RW anrecedents. 

DVD-R uses an organic dye 
ceoxiting (igure 8) wich recording 
by laser power modulation. The 
laser's power is turned up, 
causing changes in the coating 
that permanently alter its 
relractive index, producing clark 
marks that are the equivalent of 
pits. The recording wavelength 
is 635nm, while playback is 635- 
650nm. The shortest data bit 
that can be recorded is 0,293 
(DVD-ROM is 0.285m) with a 
track pitch of 0.82m. A wobbied 
spiral groove is pre-formed in 
the disc during manulacnure ta 
stabilise the rotational speed 
and provide guidance for the 
leser during recording and 
reacting -— with pre-pits providing 
nositian data (adress signal). 
Marks are recornled on beth the 
groove and land berveen. The: 
120mm version has 4 capacity 


ae, 


Panasonic 


of 3.95GB single sided and 


: 79GB double sided, while the 


80mm version provides 1.23GB 
and ?.46GB respectively: A: 
4+,7GB/side 120mm version is 
planned for the future. 

For DVD-RAM the initial 
version is 2.4GB/‘side, Figure 9 
shows the difference in the sizes 
of the recortlel marks which is 
due to 2 phase change in the 
recording layer, othenvise the 
disc is similar to DVD-R. The 
laser selectively heats areas of 


Ovo 


— 
7 


the recording track above the 
polycrystalline layers.melsing 
point — 500°C to 700°C. As the 
areas meit they become 
amorphous (non-crystalline), 
and this phase is set hy rapici 
cooling of the layer (leaving less 
reflective niarks). To rewrite the 
disc an annealing process is 
used, with the laser set 10 heat 
the amorphous marks [0 just 
belaw metting point ar which 
the crystals reform. Reading is 
done by a low power laser as 


dala 


ED video 


CD data 





Figuré 7: Panasonic dual focus ‘hologram ‘lens pickup. 
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with CD-R — although, in this 
case, the weveleneth is 650nm 
for both. The minimum cata bit 
iengeth is 0.41-0.44um; and the 
track pitch is 0.74ym. ‘Tivo ypes 
of disc carisidige are specified, 
one for sinele-sided the other 
for double-sided dises. The 
latter discs must be kept in the 
caruidge, but for compatibilicy 
with DYD-ROM and DVD-Video 
hardware single-sided discs can 
be extracted. 

The use of phase-chanee 
technolopy has only become 
possihfe because of improvements 
to the sensiivity of photodiodes. 
The original CD specifications 
required reflectances of 70% 
minimum: far lands and .2§% 
maximum for pits. Whereas 
DVD-RAM operates with 
refiectances of less than a third 
of those, 

Both DVD-R znd DVD-RAM 
can be plaved in the larest DYD- 
KOM drives and, theoretically, in 
DVD-Video players — if, of 
course, the discs havea video 
content. DVD-ROM drives will 
alse) play al! the CD variants that 
have accumutsted over che 
years. Although for eariy CD-R a 
second, 780nm, laser is required 
because the dye polymers used 
are incompadiile with recL 

DYD-R8 and DYD-RAM use a 





_ 


a £ > While DVD-Audio is likely to 
Refrective Land Pre- : eventually take over fram CD 
layer. 


Pit = gudio, and DVD-ROM, DYD-R 
? and DVD-RAM are highty likely: 

ra take over from their CD 

antecedents, consumer have 


PC Substrate D fe 4 never shown much interest in 
‘ : video discs — from laser disc to 
\ Land | a a) : Video CD. Also having. the discs 


‘marked’ with a Region Ceoxte 
that will only operate in a player 
with a matching code, preventing 
access to the far preater number 
of US titles, seems the wrong 
way to tempt them. There is a 
zero code that will play in ail six 
region ceties, but it is intended: 
for comorute business users nat 
the mass market. 

Columbia ‘tristar, Polygrarn 
and Warner have already 
released a number of titles for 
European Resion Coxe 2, 
including some recent films: 
but as long as DVD-Video 
: remains both restricted and 

_ | : sead-only the majority of 
: consumers are unlikely to look 
Figure 8. DVD-R construction. at : bevond VHS. 





new open file management 
system called Universal Disc 
Format {UDF}. This is an 


(UDA). This isan Recorded imarks for 
UpPrauing othe ts E : . — = ~~ on t's eee 
format developed far CD-ROM, 2:6 GB riate 4.7 GB (ereyaleliiie) sks 


and it allows programs with 
more features and more 
performance to be designed for 
wl computer piitforms, DYD- 































° : = aos meee POR ce aN 
ROM and DVD-Video use a : 5 Ee es ae ¥ ay i US sees fa 
version known as UDF Bridge: a pity ned dele ery oP a oes I es wn 
subset of UDF, incorporating tis 

fearures of 1509660 for 


compatibility with CD media. 

This also applies to the laresr 
disc — DVD-Audio (also known 
a5 Super Audio CD), which can 
‘also be played on DVD-ROM 
and DVD-Video hardware. {1 hs 
a playing time exceeding 74 


minutes with contents from wo 47 : GB ‘condition 2:6 GB ‘condition 
channel stereo mode toupto — } High SNA Media. Conventional Media 
six channels. Aw Wirite (Ctrata: iNrita SHatacd 

With additional funciions, New Write Strategy & Write Strategy 


such as video clips ‘and ‘slide* 


aoe Figure 9. DVD-RAM 2.6GB ‘and ‘4:7GB recorded marks. 
shows (still iniages). 


i ad ~ — EE __ 


MAPLIN GIFT TOKENS MAKE THE PERFECT GIFT 


Tekens aye available ‘fromiall Maplin’ Stores in denominations oP£5. 
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Gavin Cheeseman constructs a simple short wave 
receiver with excellent sensitivity. 


Introduction 

In the-past, long before dligiial 
ICs were even thaueht of, much 
of the interest in electronics 
revolved around radio in one 
form or another. Indeed many 
beginacrs 10 electronics started 
by building simple radio circuits, 
such as the crystal sei, movine 
on 16 more complex designs as 
skill and knowledge developed. 
in a worked where the majority of 
electronic circuits were based 
on analogue principles, a basic 
knowledge of radio circuits and 
techniques provided 2 good 
foundation for engineers in 
almost all areas of electronics. 
However, in recent years digital 
technology has moved on in 
leaps andi bounds replacing 
wractitional analogue circuitry in 
roany applications as well as 
spawning a host of totally new 
innovations. Personal conyputers, 
digital broadcasting, mobile 
telephones, ... che list is almost 
endless. 

With the vast array of 
products now available, you may 
well wonder whether there is 
sti] a place for simple analogue 
AM radio ciccutts. If you are 
purely interested in staying at 
the forefront of technology, 
then the answer is probably no. 


* 
a 


a 
on 


However, for those interested in 
experimenting with low cost 
circuits tha: are capable of 
international reception, AM 
radio has’ a-great deal to offer, 
even now. In this article we look 
ata sirmple receiver design that 
can be constructed from a 


handful of components. The 
receiver cannot be expected to 
give the same performance 25 a 
moderna superheterodyne 
receiver but is nevertheless 
capable of providing usable 
results when aliened correctly 
and can be fm to build. 


Audio Frequency 


ALAA AAA 
marae 


Figure L 
Graphical 
representation 


of Amplitude 

Modulatton, 
Nh 
ayy 


Unmodulated radio frequency 


AMIN, afl 
me 


Radio frequency amplitude modulated audio frequency 
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Some background 
information 


The shart wave or AF (High 
Frequency) band is of particular 
interest for chose wishing to 
receive intémationa! stations. 
This pan of the radio spectrum is 
sill wiclely used for both amzteur 
and broadcast transmissions. 
Signals are readily propagated 
by the joniospheére, an electrically 
charged region af the atmosphere 
high above the earth, allowing 
reception over consicterable 
distances. Because the:state of 
the ionosphere is continuously 
changing, stations from different 
locations may be heard at different 
times of day: Conditions also vary 
with the time of vear and the 
sunspor cycle. lonaspheric 
propag:tion tends to follow 2 
general pattern but is never 
entirely prediciable. in fact this 
unpredictability can make short 
wave listening 2 fascinating 
paslime. 


Basic Theory 


- AM orAmplirude Modulation is 


a system whereby audio 
information, such as speech, is 
superimposed on a radio 
frequency (RF) sienal known as 
a cartier. The amplitucle of the 
RF vages with thai of the audio 
signal, This concept is ilfuserated 
in Figure 1, The task of the . 
receiver 1s 9 recover the 
original audio wavefonn from 
the RE transmission, 2 process 
known a6 demodulation. 

A wide range of reception 
techniques for AM signals have 
cen cieveloped over the vears, 
each with adwantages and 
disadvantages, One of the 
simplest is the crystal set, which 
demodulares the incoming 
signal using the diode junction 
formed between a point contact 
{known as a cat's whisker) and 
the surface of a crystal (usually 
an impure form of lead 
sulphide). ‘A more modernised 
form of this circuit uses a 
germanium diode as shown in 
Figure 2. A graphical illustration 
of the demodulation process is 
shown in Figure 3. Signals of 
many different frequencies are 
present at the receiver aerial 
Before demodulation can take - 
place. it is necessary to tune the 
input of the receiver to the 
frequency of the station thar 
you wish to receive. A receiver's 


ability to discriminate berween 


signals of different frequency is 


: known as selectivity In Figure 2, 


iuning is a function of capacitar 








C1 and inductor Li which form 
a pane! tuned cinuit 
providing a peek in response 
around one frequency. 
Tncoming sigmals are efectvely 
rectified by DI. The selectivity 
of the circuit is determined 
largely by the ‘O° ar quality 
factor af the tuned circuit. In 
simpfe terms, 32 higher O gives a 
sharper response. The basic 
crystal ser has some advantages 
over more complex circuits; it is 
easily constmucted and cloes nor 
require a power supply (it is 
éffectively powered by ihe 
received radio signals). 
However, in practice it is only 
really suitable for réceiving the 
strongest signals. | 
Better performance can be 
obtained by connecting an auttio 
amplifer-to te AF output of 
the crystal ser. This enables the 
circuit £0 drive a loudspeaker 
and also amplifies some of the 
weaker stations up 10 a level 
where they are intellicible. 
However, signats that are too 
weak 10 drive the diode detector 
sill cannot be receiver 
Jo obrain further enhancement 

iD reception it is necessary ia 
provide some amplification at 
radio frequencies, ahead of the 
detecoc This pe of arrangement 
is known as the Tuned Radio 
Frequency or TRF. receiver 
improved sensitivity can be 
obtained using this method bui 
the addition of RF amplification 
also introcluces new problems. 
As well as enhancing recepuon 
of weak stations, stronger 


Figure 4. Recelver circultt diagram. 
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Figure 2. Circuit diagram of a simple ‘crystal set' style receiver. 
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Radio frequency amplitude modulated by audio frequency 


lil 


Rectified radio frequency 


Demodulated audio frequency 


Figure 3. Demodulating an AM signal, 
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signals are also amplified and 
this often overloads the RF 
amplifier. An affect known as 
swamping offen occurs 
whereby stronger signals to 
which the receiver is not 
intentionally nined create 
unwanted interference. Also if 
only a single tuned circuit is 
used selectivity is poor, 

Swamping can be reduced and 
selectivity improved by ihe use 
of additional cuned circuits and 
filtering at the aecial input and 
banwoen stages of RF amplification. 
However, to provide a degree of 
selectivity suitable for use in 
crowded Short wave bands using 
the TRE principle, complicated 
Luning arangements are offen 
required. 

Another, perhaps less obviaus 
method that can be usext to 
improve selectivity and provide 
improved sensithity involves 
feeding same of the ourpurt 
fram the RF amplifier back to 
the input in phase. Too much 
feedback results in oscillation, 
but ata poins just before 
oscidation occurs selectivity 
hecames very sharp and a the — 
Circuit provides a high degree of 
amplification at the frequency to 
which it is cuned. sing this 
amngement, often known as 
the regenerative detector, it is 
possible to design retatively 
simpte receivers cliac are 
capable of providing acceptable 
performance at low cos. The 
short wave receiver circuit 
described in this article uses the 
regenerative principle for 
exactly this reason. 
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Figure 5. Semleonductoar pinouts. 


Figure 6. 
Wiring Diagram. 


The Circuit 


The circuit diagram of the 
receiver is shown in Ficure «i 
The RE section of the circuit is 
based around Field Effect 
Transistors, TRi — TR3. Rinine 
can L1 iweether with VCla 
provide tuning at the aerial 
input. VCla and VCib are 
actually different gangs of the 


Gate 
Source 


Drain 


Receiver 
Board 


same capucitor but are shown 
separately for convenience. In 
realin, she:earth connection is 
common to both gangs of the 
capacitor. Terminals P3 and P4 
allow for different aerial 


impedances. TR1 acts an RF 


amplifier providing an 
additional boost to che 
incoming signal and helps to 
isolate the aerial from the 


6) Un als; 


Short Wave 
Bre@eivelt 


Figure 7. Example front panel label. 
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Drain 


Gate 


Source 





detector circuit. The output of 
the RF amptifier is coupled to 
the next stage via 12. The stage 
comprising TR2, TR3 and 
associated components 
provides Further amplification 
and sclectiviry and also acts as 
the detector. This section af the 
circuit is fundamentally a high 
gain tuned amplificr or an 
oscillaor depending on the 


Wigiiae 


Feedback 


degree of positive feedback. 
Tuning is provided by 12 and 
VCib. Capacitor C3 and resistor: 
R> provide negative feedback to 
ihe gare G[TR2 to improve 
stability of operation over the 
runing range. The dlegree of 
positive feedback is con:rollecl 
by TR3 which is in carn controlled 
hy feedback control VRL RB sets 
the maximum level of feedback. 
C6 has a low impedance at radio 
frequencies effectively providing 
a OV return for t2; however, at 


> DC and audio frequencies the 


impedance is hieh allowing a 
valiaze to be developed across 
R3. Demodulared auctio available 


: at this point is fei to volume 


conta) VR2 via coupling 
capacitor C8. The wiper of VR2 is 
commectéd to the input of the AF 
amplifier stage comprising IG1 
and associated components. The 
amplifier is based around the 
YBAS20M EC which is capable of 
providing a good level af 
amplification without any further 
AF stages and will drive an 8 
loudspeaker without difftculey. 
The ourput from the anptifier is 


:* coupled via C19. 


- 


Building 
the Circuit 


the Greuit can he built using 
matiix boan! preferably without 
strips. This may appear an 
unusual approach for a radio 
frequency circuit but for a 
simple clesign of this type docs 
not gencrally preseni any 
problem as lang as wiring runs 
are kept as short and direct as 
possible. Tzke some time to 
plan the boarl layout before’ 
commencing construction. 11 is 
beat (0 run 2 separate sei of 





ash _—— 








supply rails for 1Ci joining at 
the power supply inprur. All 
capacitors should be kept 2s 
Close to the relevant parts of 
the circuit as possible. Csing 
short interconnections helps co 
avoid stray coupling which can 
lead to unwanted instabilin: ‘Try 
to keep each stave separate 
where possible. VR} and VR2 
can be mounted throuch the 
circuit board. tn order to fir. 
tuning cans L] and 12 ir is 
necessary to cfrill additional 
holies in the board to cater for 
the centre tap pin. This is best 
carried out before maunting 
the other componenss. To 
simplify matters, place ihe 
tuning can in position on tap of 
the board anc! mark the 
position for che required hote 
using a PCR marker. 

As always, it is important to 
ensure that all polarised 
components are cannected 
observing the correct polaris 
This point cannot be over- 
stressed and is particularly 
impanan with the elecroltic. 

capacitors; these can explode 
vidlently if connected incorrectly. 
The polarity of the capaciters is 
indicated by a negative (-) symbol 
on the side of the component 
close io the negative lead. The 
negative lead is also usually the 
shartest Seémiconductars . 
should be connected referring 
io the pinoty diagram {Figure 5). 

When cunstruction of the 
bid is camplete, double check 
SOUL Work 10 make sure 
everthing is connected correctly. 
Also check the soldering io ensure 
that there are no unwanted short 
crcuits or dry joinss, 


Testing and 
Alignment 


The circuit is designed to 
opentte from 2 OV (PP3) battery: 
If necessary a bench power 
supply can be used for resting 
purposes. I you are using a 
power supply, linsit the current 
10 around 300mA as this may 
help to minimise damace if there 
is @ fault. Even when everthing 
has been visually checked and 
appears to be O# it is always besr 
to apply caution when first 
applying power to 4 circuit. 

Figure 6 shows the wiring 
diagram. ‘The rerminal positions 
shoyn are arbitrary and do not 
necessanty reflect the actual 
board layout. The loudspeaker 
is connected between terminals 
P6 and P7. Aimost any general 
purpose § ohm foudspeaker 
with a power niting in excess of 
1 wate can be usec. Lower 
omver loudspeakers can be 
used by fitting a tow value 
limiting resistor in series with 
the amplifier output. Apphy 
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power (o the circuit. The power 
supply or battery is connected 
bemveen Pi (+¥) and P2 (GV). 
In order co rest and align the 
citcuit-a short ledpih of hook- 
up wire may be connected 10 


terminal P3 to form an aerial (4 ° 


coupfe of metres should 
suffice). Reception will also be 
improved by use of an earth 
connection (more of this later. 
Do not use the niains supply 
earth for this purpose. 

Set VRL to minimum position 
and VR2 to maximum. Carefully 
adjust the core af L? uniil it is 
level with the top of the metal 
can. At this point tum ¥VC1 
though its runing range, 
listening for a signal. FY nothing 
is hearel, acijust che core of L1 
and iy again. Because the 
cipacitance of cach pang of VC] 
is different, the position af the 
core of LI will normally vary 
from that of |2. Keep trying 
until a signal is detected, This 
can take some time, especially 
during daylight hours when 
signals are often wetker. Once a 
signal is detectecl, acjus: the 
core Of T1 until the volume 
trom the speaker is !oudest. L1 
is best adjusted with VCI sei to 
central position but final 
adjustments can be nade at a 
ister stage Once you are sure 
everthing is working, Whilst 
tuned io a signal, slowly 
increise the setting of VR1. The 
tuning should become more 
critical as the. bandwidth 
narrows and the autput from - 
the IGudspeaker should 
increase. Further adjustment of 
VRI should result in distariion 
and 3 whistle from the speaker. 
At this odint the detector is on 
the verze of oscillation. Slighiv 
back off the setting of VRI to 
provide optimum performance. 
Once set up, it should normally 
be possible to tune into a 
number of different stations by 
adjusting VC1. 


tnf ceramic 


To receiver aerial input 


SOCTEEE SOT AAASP EERO PRR STO EPEC SPREE TA peda geiaresse 


addi¢ies 


seis 


POSES SETS Pee TT eee eres 


SLPREES EHP EMS RDRESE PP ERA SPER ET Sea PEs 


sdibea 


resetane 


Housing the 
Receiver 


The receiver can be housed in z 
wide vadery of different cases Lo 
suit individual needs. Fither 
plastic or metal nypes are 
suitable, Care must be taken ta 
insulate the circuit components 
and wirine fron the case ifa 
metal enctosure is used. 

‘the case used for the 
prototype is stock code CC82D. 
A typical front panel label for 
use with this case is shown in 
Figure 7. The tuning dial 
calibration has been left blank 
as the actual tuning range will 
depend on the seuing of ).1 and 
L?. Tre dial can be calibrated by 
tuning Mito signals of known 
frequency. These may either be 
broadcast stations, standard 
frequency transmissions or if 


availahle the output from an RF 


signal generator connected to 
the aerial input. The acrial input 


‘socket is nonmally mounted on 


the back of the case. More chan 
one socket may be used to 
allow for different pes of 
connecior or different input 
impedances. There are no harcl 
and fasc rufes in this respect. 

~ The circuit board may be 
fixed into the case Dy mouniing 
YR] ancl VR2 through the board 
and through the-front panel of 
the. case. If property arranger 
the potentiometer fixings are 
enough to hold the whole 
assembiy in position. 
Altematively the board may be 


mounted in the case using. 


spacers providing a more 
secure fixing. The mounting 
balts should be M2.5 
countersink head types. It is 
best t maunt as much into the 
front haif of che case as possibile 
46 this simplifies removal ol the 
rear cover when it is necessary 
io change the battery, 


Tuning Coil 


Figure 8. A simple Aerial Tuning Unit. 
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Variable capaciter VC1 can be 
mounted directly onto the frant 
pana! using countersink head 
bolts. Take care not to inser the 
mounting bolts too far into the 
capacitor housing 2s this may 
result in damage. Depending on 
the ape of cuning knob used, it 
will probahly he necessary to 
extend the shafrof YCI. Metal 
spacers of the appropriate size 
my be usec fur this pumose. 


Using the 
Receiver 

The receiver is 2 fairly open 
ended clesign anc can be 
adapied to suit 2 variety of 
different situations. Using a 
leneth of wire-as shor as nwo or 
Uiree reures and 2a good earth 
connection, it should be 
possihle to receive a wide 
variery. of stations. Even without 
an earth, some strong signais 
should be.audible. 

The advantage of a good each 
system can be cansiderabie. In 
the past, water pipes could be 
reliecl on t0 provide an earth 
connection burt this is no longer 
the case with the advent of 
plastic pipes. Probably the best 
way To make an earth 
‘commection is to kfiock a length 
of copper pipe into the ground. 
OF course, the need to avoir! 
aress where there are already 
pipes or eables in the ground 
goes without saying. The earth 
connection should be macie 
with the heaviest vauve wire 
available. If it is not possible to 
make an earth connection, iry 
using a longer or different type 
of aerial. Dipales can be used, 
particularly at higher frequencies. 

it you wish 16 experiment 
with a more effective aerial 
system, a random length of wire 
20 or 30 metres long will 
nonnally improve incoming 


Tap 
selection 
, switch 


Aerial 
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signal strength enormoush: A 
simpié runing unit can be used 
to march the impedance of the 
atrial to that of rhe receiver. An 
example is shawn in Figure &, 
The tuning coil may be 
produced by winding 40 turns 
of bare copper wire onto 2 
suitable plastic former. A piece 
of plastic drainpipe is generally: 
suitable. Take care to leave 
enough space berveen 
consecudve windings to avoid 
short circuits. The coil is 
tapped at various points for use 
ai different frequencies, The 
most effective position for the 
taps is best cletcrmined by mial 
and enor. 1 required a crocodile 
clip lead may be used in place 
of ihe switch allowing connection 
(0 be made to any part of the 
coil. When set up correctly, it 
should be possible to obtain a 
peak in signal suength as the 
tuning unit variable capacitor is 







































adjusted across irs range. The 
circuit shown is about as simpte 
as they come and is therefore 
not ideal in all situations. There 
are a whole host of designs for 
tuning units to suit different 
situations, Readers interested 
in experimenting further are 
referred to the Books section 
of the Maplin catalogue, 
Maplin also stock ready made 
CLI LNCS. 

One drawback with connecting 
# large aerial system to the 
receiver is that overioad may 
occur résulting in the strongest 
signals being continuously 
audible independent of tuning 
position. As mentioned earlier, 
this is a drawback of simpte 
receivers (anc same more 
expensive ones). Thercfore, 
paradoxically it is often necessary 
tO prowiic.atenuation at the 
aerial input simply because your 
aerial systern is 100-200! 


RESISTORS 
R1,4, 7,9 100R 4 MA00R 
R2 ATOR 4; M470R 
RI 1k a I MAK 
Ro, 10 10k 2 Miok 
RB, 8 400k 2 MiO0K 
R1i 56R 4 56R 
R12 iR 4 . M1R 
VRL “Pot tin 10% 4 FWO2C 
VR2 Pot tog 4k7 4 “-FW24X 
CAPACITORS 

CL Ceramic L000pF 4 WX68Y 
C2, 12, 16 Genflect 100uF 16V 3 AT40T 
C3, 4, 6, 7, 9, 10 Cefamic 10nF 6 WX7TJ 
cS 1% Polystyens 100pF i BX46A 
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: Alternative Power 


Supplies 

The circuit will operate from a 
SY battery and this has been 
chosen as.che simplest option. 
However, if the receiver is in 
use for extended periods or at 
high volume levels, the battery 
may become discharged! quite 
quickiy It is therefore advanmageaus 
to run the unit from a power 


supply. The supply should be 


regulated anu nvust have an 


: output voltage of 9V — 12V DC 


(300mA). It 1§ recommended 
uhai 2 suitable fuse is fittec} in 


: series with the positive power 
> supply fine ifthe power supply 


is AGL current limited. 


: Tuning Range 


The ringe of frequencies to 


> which ihe receiver will rune is 
: determined mostly by the 


Poty Layer 1uF 7 WiVS3H 
C14, 19 Genflect 220uF 16V 2 ATA1U 
C13 GenFlect “LOuF 63V i AI?TJ 
Cid MiniDisc 0.1uF 16V at YR75S 
C15 Genklect 47pF 16V it ATSON 
Ci7 Ceramic 470pF — i WX64U 
Cis Poly Layer 0.22uF 4. WW45Y 
VC4 Min AM TunerCap 4 FI78K 
SEMICONDUCTORS | 
TRL MPF102 : QH59P 
FR2, 3 2N3819 — 2 QR36P 
(C1 “TRAS20M 1- WO63T 
MISCELLANEGUS 
fr, 2 KANK3334R sl FDOSD 

Dit Socket 8 pin 2 BL17T 
4.7 Pin 2145 7pins FL24B 





setting of L2. Using the nuning: 
can specified ir should be 
possible to cune from around 


OMEiz to upwarels of IGMAz 


takine in several of the 


shormwave broadcast bands. 
: The tuning range can be 


modified if required by 
connecting small capacitors in 
parallel with VC1. The entire 
tuning minge can be completely 
changed by fitting a differen: 
type ol tuning can. For example, 
by changing Ll.and !2 toa 
KANK3333R type (Maplin stock 


code FDO2C) it should be 


possible to cover the [ower HF 
range. Some modification io 
other component values may 
be required. An additional 
lower value variahle capacitor 
can also be fitted in parallel 


: with VC1b to provide fine 


tuning coniral if necessary: 


Other Ideas 


> The receiver has been designed 


LO provide basic recentian of 
short wave broadcast stations 
and should provide a good 
Slarting point for anvone 
Huilding a radio receiver tor the 


>. first time. As @ résult the circuit 
: design has becn kept relatively 
> simple anc the periormance 


reflects this. Read@rs interested 
in experimenting with radio 


* circuits may like to modify the 
> design to provide enhanced 


performance, The circuit may 
then be suitzhle for receiving 


: Weaker, more narrow band 
: Signals such as those from 
> ‘{MAtcur radio stauions. Far 


example, dhe tuning range 
could be narrowed 10 cover a 
much narrower frequency 
range, giving Dever bandspread. 


= Avernier dial may be fined 
: such as stock code RX41U. 


steps can be taken 10 improve 
the stability of the tuning 
nesvark anc io provide 


additional front end Serine. The 


list is almast endless. 
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Douglas Clarkson looks at the technology involved — 


Ee, 


hoto 1. Pure’ water. 

or drinking provided 

\by an Oxfam funded 

= “Sy deep well, Shinyanga, 
Tanzania (Gourtesy 


| ' Nespin Hughes, Sill 








7h watering desert cqVeds. 


Introduction 


An awareness of possible global climate 
change is prompting scrutiny of the world's 
water resources and also of technolasies 
for Using water efficiently. [In the developed 
word, where water supplies have 
iTaditionally been taken verv much for 
ranted, there is not the same urgency ta 


Strive 10 consérve and secure supplies of 
wuter, However, in many developing 
countnes the pnmary challenge is very 


often to secure adequate supplies of water. 


This is also leading to heightened 
international tension, such as bermveen the 
counties of the Midcdlé East where 
common water resources ure shared by a 


sreasery 


padapean 


Eimedddere 





range of countries — often with divergent 
political agenda. 

This general concern for water resources 
his been expanded to include aspects of 
water Quali: where water may be present 
but is increasingly polluted as a result of 
over extraction and agricultural ancl 
industrial activity. The concern over 
nolletion of water resources, however, is 
not restriced to the developing world. The 
over use of nitrares in agriculture and the 
run off into ground water is giving cause 
for concern regarding aquifer water 


resources. Landfill sites are known to 


release 2 cocktail of hacmful chemical 
agents including heavy metals into ground 
water systems as also do abandoned mince 
workings. Thus especially in che UK where 
landfill is still commonplace, there is litte 
room for complacency: 


The Resource 
Fable 1 indicates the. relative distribution of 
water On planet earth. 


Source Percentage Distribution 


Oceans 

Ite Ceps end Giaciers 
Grourst water 
Frasinvater Lakes 
Other 


Table i. Relative distribution of water 
on the earth 





Although there is abundant water on the 
planes, its narucc and discribuiton does nor 
often maich the-needs of 2 lirge and 
expanding human population. Often, it is 
difficuit in areas ro determine the true 
extent of ground water resources and to 
assess. the amouni of water that can be 
sustainably removed from chem. 


Increasing Water 
Dependence 


The rapid expansion of irrigation durine 
the 20th century has made warict 
asriculture highly depencent for its yields 
on the use oF imigation, By ihe micedte of 
ihe 1980's, it was estimated that 20% of ail 
cultivated lands were injeated and that iis 
in curn contributes rownrcis 10% of world 
foxx! orxiuction. Looked wu in this content, 
the wvorti’s food production is highiy and 
increasingly dependent on supplies of wazer 
for inigation. Figure 1 summarises this 
trend. Wharis more difficuit to determine, 
however, is the level of productivity of 
irrigated jan. 


Balancing Technology 


There is the tempnition. to apply 
completely new modern technology to 
irrigation schemes and agriculture in 
eeneral. Such an approach would include 
the use of large dans, pumping stations, 
automatic watering systems etc. Many such 
large schemes, however, have created 
severe social and environmental problems 
arising out of changes in the balance of 
ecological systems which have not been 
anticipated. Also the scale of such 
developmen can be very much our of 
balance with the life stvies and sustainable 
ecology of many regions. Thus largc bodies 
of irrigation waicr éspecially in Africa have 
become hast to mosquitoes and a wide 


* range of parasites. The Aswan dam in Egypr 1 
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Extent Of Word 
Irigation (millions ha) 


_ Figure L 
increase with 
thne tn 
frrigated fand 
for food 
production. 
Tie true rate 
of growth 
sinte 1985, 
however, Is 
disputed by. 
various 
observers. 


is the subject of massive evaporation losses 
which effectively severely deprive 
agriculrural land of water in the deka region. 
In particular some major schemes funded 
by the European Community in Afvica have 
been litle shor of disastrous. 

iis worth remembering, that ircigation 
systems have been in place since the dawn 
of civilisation — 5500 BC in Iran, at least 3300 
BC in Egypt and 1200 BC in Peru as 4 small 
set of examples. The particular interest in 
many of these developments is thar these 
represented essentially sustainable systems. 
In particular, it is warth mentioning the 


qanat as indicated in Fisure 2. Qanats are 


channeds which are encineered to daw 
from water supplies below the water table 
anc trinsfer it to settlemenss often tens of 
kilometres from the point of initial supply. 
They are essentially stane built conduits 


below ‘ground that transfer water over long 


distances using gentle gravitational inclines. 
The benefit of such systems include the face 
that they are essentially sustainable from 
eroun<! water supplies and essentially 
require additional energy input to Operate, 
Their construction, however, requires 2°” 
large degree af social organisation und the 
evidence js that systems for a variety of 
retsons are falling into disuse. In: 1961, for 
example, it was estimated that there were 
over 40,000 qunat systems it irin but by 
4964, only arGund half cemained in use. This 
aspect of existing complexity of irrigation 
infrastructure in desem areas around the 
world is nat widely appreciarext. 

Traditional svsiems of agriculnire 
particularly in Africa can he surprisingly well. 
adupted for sustainabilit. The practice, for 
examole, in marking off small sections of 
cultivated land with low stone wulls serves 
to reduce rain run off and increase the area 
of water actually absorhed by the soil. This 
can be critical in dpping the:soil hydrology 
into sustainable use of aquifers or reverting 
tO elesert conditions. 

Often improvements in agriculeure ane 
Water use can be brought about by reviving 
ancestral knowledge chat has been recendy 
eclipsed by ‘trendy science and colonial 
inuixiuctions. This is the experience of the 
inhabitants of the Masvingo province of 
Southern Zimbabwe working within 
schemes supported by Oxfam. By restoring 
traditional drought resistant crops such as 
sorghum, planting water canserving trees to 
protect the soil and raised borders to make 
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NiAsIaUM Use Of precious water, trends 
towards the callapse of agriculrure due to 
ancl conditions have been reversed. ‘Typically 
these schemes are more successful than 
grander schemes in which the people living 
on the ground have little interest 

Groups such as Intermediate Technology 
provide a wide range of technical 
publications covering a2 broad spectrum of 
topics relative to the developing world — 
including in particwar water resources and 
relatect issues in agriculture. 


Irrigation Practices 

The- principal ypes of irrigation include 
surface irfigation, aerial irrigation, stb 
surface irrigation anc trickle irrigation. One 
of the key parameters to derermine 
efficiency of irrigation systems is the so 
called warer efficiency level which is 
basically the amouni taken up by the crop in 
proportion to the aniount: appliect to the 
pround. Where water is a:scarce commodity, 
all systems of ierigation will seek to optimise 
water efficiency. Underground irrigation 
systems provide the greatest efficiency, as 
Surface evaporation is minimised. 

Such installations, however, are the most 
expensive to implement: tt is serv much the 
case that irrigation nicthods should be 
apprapriate for the task in hand. Often in 
the ceveloping world there-is only 


SEPSPALL SD 


TAPECE LAPP eee PPTL Ree eaeiee 


SELL POEL OSPR CAP Radda 


PEREGd let awnaae 


PERLE Ewe saeeeas 


‘significant investment for cash crops grown 
for export while basic staple foodscuiis 
receive much tess in the way of investment 
for land manasement.and irrigation. 


Measuring Soil Moisture 


Offen studies in hydrology to assess 
changing soil conditions require extensive 
studies of soil moisture. Appropriate 
measurement systems use 2 range of 
technologies, While there is always 4 
requirement 16 undertake survey work 
using such systems, they are increasingly 
used 10 provide on line information for 
optimisation of irrigation systems. One basic 
but destructive technique is sinyply to 
collect 2 sample of soil and chen weigh it 
before and after drying co determine its 
water content. This technique serves as 2 
useful means of providing an absolute 
calibration of other measuring techniques. 


A widely used technique is thar of 
electrical resisiance. Where significant levels 
of salinisation Galt deposition) occur sail 
resistance is lower. Exiremes of temperature 
can also affect the accuracy of measurements. 
Another system, developed by the Institute 
of Hydrology in the UK, uses soi 
Capacitance as a4 measurement parameter. 

Remote sensing by satellite is also used 
especially in isolated locations with Sparse 
vegetalion cover. This can provide 
estimations of soil condition over areas of 
thousands of squarc kilometres ani! give 
advance warning of crop failures and 
impending famine. The principle employed 
relates 10 che reduced reficctance to visible 
and infra red radiation fram wet soils and 
also with a dependence on. the dielectric 
constant of the soil 25:2 function of moisture 
content and texture. 


* 


Environmental Hazards 


of Irrigation 


There has always been problems with 
artificial irrigation systems. One danger is 
that of water logeing where excess water 
builds up in the water rable which proceeds 
to cise (0 the surface of the soil so that plant 
rao systems receive too much water. Also, 
this effect is coupled avith salination where 
salt water.content in the ground water is 











affectec? by climatic conditions and results in 
dissalvedl sales being leh behind in the top 
layer of the soil. 

With dissolved salt levels less than 500 
parts per million, no significant problems 
are normally encountered. Between 500 and 
1000 pom concentration, crops such as 
peas, potatoes, cabbage etc begin to 
become affected, while for levels benveen 
2000 and 5000 only salt tclerant crops such 
as cotton and sugar beer can survive, One 
result of the process of salinisation is to 
make the soil hand and impermeable and 
consequendy dificult for plant srowth. 

Often the process of satinisation takes 
place in coastal areas where over. recovery 
of ground water leads to infiltration of sea 
water, This arises from the extraction of 
non-susiainable levels of water — chiefly for 
Agricultural use. 

The hasic problem of raising of the water 
tthle can be avoided by preventing 
excessive leakave from surface drainage 
channels. This cin, far exanyple, be 
mnplemenied by lining channels with 
impervious materials, but this requires some 
degree of commitment and training hv 
farmers. Where salinisation has occurred, 
remedies can be provided by lowering the 
water whle and then flushing the soil with 
sufficient amaunts of water to remove 
dissolved salts. Problems caused by vears of 
prolonged soil abuse, however, often take 
sever! years 10 fully recover. 

Worldwide az area five times the size of 
Spain is irrigated. Lip to half of this fand is 
thought to be affected by water logging and 
salinisauion. In the Sini province of Pakistan, 
for example, large areas of previously 
productive fand have béen transformed inte 
a ‘white desert’. Eariy colonial inigation 
schemes, used to grow cotton, sugar beet, 
tobacco and fruit, were essentially unlined, 
and now poor maintenance as resulted in 
large volumes of water leaking into the = 
water table which has since sen in many ae Photo 3, Installing locally made clay frigation channel pipes as’ part of an frrigatton 
areas to the verv surface of the land — sysiom to minimise surface evaporation.(Courtesy Intermediate Technology) 





Figure 2. Role of the ‘qanat' in 
transferring water from distant 
springs/ground water supplies. Such 
systems raquire typically a high 
defree of social organisation and 
an abundance of labour to develop 
and malntain such systems. 
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creating areas ol sogey marshland where 
nothing can grow, Excessive flooding which 
took place.in 1992 made the waterlogeing 
problem even worse. As part of its agriculrural 
acivice service, Oxfiirn is promoting the 
planting of Eucalyptus wees vo assist in 
lowering the water table by the process of 
iranspiration. A series of Eucalyptus 
nursenes are being established to provide a 
aeans of recovering ‘lost’ agricultural land. 


Desalinisation — 
The water resource 
of the future? 


Desalinisation is the process whereby pure 
water is sepanted from saline solution — 
brackish water or sea water, The Worlit 
Health Organisation standard for whe 
maximum level of dissolved solids in waiter 
is 500 pans per million with sea water, for 
instance, containing mpically concentrations 
af 35,000 parts per million. Some water 
supplies in arid zones, however. can conrain 
levels in excess Of 1000 parts per million. 

‘In response to growing demand for pure 
watér, the total word canaciey for 
desalinisation shows a rapid increase as 
inclicated in table 2. 


Year “4968 
Tote} “1443 
Table. 2, Total 


capacity fn un 
per day. — 


= 


i985 
R12 * 


1977 

‘3708 
al world desalination 
of 1000 cuble metres 


The eaniest- modern distillation systems 
utilised boiling sea water and condensing 
vapour, wiih one of the fiest systems being 
consuucted in Aden in 1895. There are ~ 
around $000 dcsalination plants worldwide, 
with stround 60% in the middle east. The 
largest plant in the world produces 128 
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Figure 3. Procass of reverse osmosis 
desaltnation. The initial sea Intake Is 
fittered to avold particle contamination 
and pressures of araund 40 bar 
(atmospheres) are required to drive 
the process. 
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MGD (million gallons per dav) in Saudi 
Arabia. One of the developing rechnologics 
related to distillation processes is that of 
Multiple Stage Flash where the satucazect 
pressure of system is reduced 16 facilitate 
the €vaporation cycle. 

The technology of membranes, however, 
is becoming increasingly popular. While 
attempts t0 develop this rechnalogy are 
over 100 years old, reference to using 
membranes for this process dare back into 
ancient history including in particular that of 
the Chinese period. There is fittle new 
under the sun! The mechanism of membrane 
technology utilised is that of reverse 
osmosis, where water is forced under high 
pressure across a membrane suriace that 
prevenss the passage of ions of dissolved 
salts as indicared in Figure 3. For medium 
salt conceniation levels pressures used are 
around 2) bar (armasphereés) while for sea 
water the pressure is typically as high as 40 
bar are.required. Pumping at this high 
pressure is-an energy intensive process. 

_ The technology of using membranes 
effectively, however, relates to their proper 
nianagement by chemical conditioning. 
Chemical agents are required to decontaminate 
membranes which have absorbed firic 
suspension. particulate material that pre- 
treatment Alter sections have not been able 
to remove. Chemical agents may also be 
required i0 preveat microbiological 
coniamination within the filter system and 
aiso (0 prevent corrosion in connecting pipe 
work. ThiS requires, care in the development 
and use-of such chemical. 

One of the key aspects of any such. 
process. is that of the comparative energy 
costs of various processes. Table 3 indicates 
typical values for a. range of desalination 
techniques, 


Requirement 
fenergy kKWh/ns* of pure water) 


. Reverse Osmesis a 


Table 3. Typical relative ener 
requirements of various des 
processes. 
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With technical developments during dhe 
60's and 70's. reverse osmasis has become 
the major process compared with 
distillation methods. While the energy costs 
provide an indicauan of operating scenarios, 
reverse osmosis membranes have to be 
renewed at regular intervals and, in general, 
carefully monitored, so this can be a major 
additional cost of the process. 

Desalination should nor be seen as the 
mechanism that could necessarily in she 
short term play a major role in food 
production. While each tonne of industrial 
product requires in the region of between 
200 and 500 tonnes of water for production, 
as much as 10 dimes this is required for 
agriculture. (It mkes around 450.000 litres of 
Water to produce an average family car.) 
Thus agriculoural production relies heavily 
on sources of cheap water supply typically 
of a ower quality than used for inclustriat 


and municipal use. However, some 


desalination systems in Guernsey, have heen 
dleveloped io supph: water for special high 
value: crops.such as tomatoes and fetn:ce. 

Many iskind communities are hizhhy 
dependent on desalination systems — 
especially in the Caribbean. For islands with 
very limited water supplies, desalination is 
often significantly cheaper than supplies 
shipped in by tanker. In Singapore, mobile 
systems have been fitted onto barges to 
rave) around the coast to provide supplies 
to facal cormmunities. 

Distillation processes can be especially 


. appropriate where low grade heat is present 


aS part of industrial processes or fram 
power Stations. Such energy can usually be 


effectively used in multiple flash distiliacion 


processes where water is evaporated! in 
stages of decreasing vapour. pressure. 

True costs in relation to desalination 
processes are often difficult to determine — 
due perhaps to the various methods and 
apprexiches of calculating such costs. 


‘Industry experts point to 2 cost in the range 


US$2.7 -— 10.9 per m* before 1978 9 US$1.7 
— 2.4 per m’ alterwards. The significant 
lowering of cost is associated with the 
introduction of reverse osmosis technology. 


Injection 
Device 


Figure 4. Detall of structure of a solar pord. Initially a non-uniform saiination gradient 
Is established to discourage heat re-distribution due to convection. Energy Is then 
removed from the fowast layer which can reach temperatures around @5°C In typical 
desert conditions. 
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Photo 4. Applying water to trrigation 
channets ‘indicated in photo 4 
{Courtesy Intermediate Technalogy) 


Solar Ponds 

One of the technologies being investigared as 
an energy source for desalination and 
related processes in clesert areas is that of 
the solar pond as indicated in Figure 4. In 
order to collect the equivalent of energy of 2 
single barrel of oil, a thermal collector around 
500 square Taetres will he required — assuming 
50% efficiency in collection. Using conventional 
thermal collection systems this would be. 
associaied with large invesunent costs. 

The solar pond is a cheaper way of 
achieving this. In the solar pond three 
distinct layers can be identified. The tap 
layer is usualfy at 2 ceemperature close to that 
of the air. an intermediate zone is.at 
intermediate temperatures while the lowest 
zone in conditions of hieh solar racliatian 
can reach temperatures of arountt 83°C. An 
increase in level of salt content in the water 
with depth is established which prevents 
normal convection processes equalising 
heat within the solar pond. 

Special infection and extraction devices 
can effectively remove hear from the lower 
hot layers of brine. The salinity gradient is 
maintained by adding water of high salt 


content to the lower laver while flushing the. 


pond surface with sea water. 
Experimental ponds have already been 
built up to areas of 6000 square metres. {n 





particular, Atlantis Water Desalination 
Systems of Berne, Switzerland have made 
extensive studies of the erzonomics of such 
systems ~— in the process operating a solar 
pond in Switzerland for over nine years. This 
is an excellent examole of the application of 
science to develop 2 sustainable energy 
resource — and one achieved with significant 
govemiment funcling- 


Water from Wind 


One encourasine development within the 
wind turbine industry has been to use wind 
enerpy 10 power desalination systems, The 
German company Tacke Windrechnik, in 
assochuion with cesalination specialist 
Thyssen Stahlunion, has successfully 
demonstrated ia 1995 a vapour compression 
desalination facilizy powered by 2 GOkW 
rated windmill on use island af Borkum in 
the North Sea. Studies of variable power 
lozding of such wind turbines indicated! chur 
vapour compression systems would be 
more efficiently interfaced to wind rurbifies 
comipared to reverse osmosis systems which 
prefer a high degree of uniformity of flow. 
The schematic of the prototype vapour 
compression system is indicated in Figure 5. 

Details relating to the system arc oudined 
in zable 4, 


Value 
BOY: 
G26 Zn 
- 6.6 to 4nryh 
4-33\4 ' 
O-300y 
12.5m 


Parameter 


Maximum poner Gandini} 
DSuiaté few 
feedweter flow - 

‘paver intake of compressor 


‘Paves of heel cods 
rotor chametey 


Table 4. Paramaters of prototype 
TW60 and Vapour compression 
desalination system. 


Subsequently a larger planc has been 
installed on the Baltic island of Ragen, near 
the Polish borer using a 300KW rated surbine. 


California Drinking 
Problems of increased population growth 
and a prolonged drv spel! in California have 
promoted a series of desalination plans to 
be constructed tor the Catitamisan coast. 
About 50 MGD (million gallons per clay) of 
capacity is being proposed which is 2 
significant expansion relative io éxisting 
levels. Already the Marina Coast Water 
District in Califormia is in the process of 
comnussioning 2 300,000 gallon per day 
reverse osmosis plani thar will produce 
about 13% of rhe district's water supply. 

The building of desalination plants; 
however, in today's increasing! 
environmentally consaous world, requires 
considerable leveis of planning. Aspects 
considered include air quality, impacts on 
ground water extraction (salawater 
intmusion}, marine resource impacts fram 
feed water intake and ocean cischarge. 
energy efficiency and, last but not least, 
delivered water qualits. Mose systems are 
planning to utilise reverse osmosis 
technology clue primarily to the attractive 
encrey eficiency of such a prxess. 


Emergency Water? 


In order to produce drinkable water from sea 
water zl that is required wre a pump to 
establish 2 pressure of anpund 40 har 
(atmospheres) and a suitable reverse osmosis 
filter. There-is surety scope, if this has nor 
dlreacty been done, 10 develop a small 
marually driven pump unit that can 
undernake just such a task, but with a capacity 
of only litres per day, Such a device could, far 
example, be a. standard issue item for survival 
packs in life rafts and life boats etc. 


Operation '‘Desert-Bloom’ 
While the obvious approach to water 
resources would appear to be keep finding 
and using more and more water, the other: 
option of reducing evaporation losses in the. 
soil would appear aifirst sighi now 10 have 
not been significantly investigared. The 
produce 'Desert-Bloom’, developed by 
Hydro-Soil [International in the USA, woutd 
certainly appear to warrant closer scrutiny. 
The product was originally discovered in the 
1970's, though its inventor did no. then 
assign any commercial value to it. Since 
1989 the product has been marketed by 
Hydro Soil. It its. action the proxiuct binds to 
the silicate in the sail in its top 2 io 3 
inches. tes action is to allow percolation of 
waiter down into the ground but-reduce 
transpiration from the soi! surface. Once 
introduced into the soil ir appears to 
regenerate tis activity and is aot washed Gut 
of the soil by rainfall. 

les action reduces the requirement for 
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Figure 5. Schematic of vapour 
compression desalination system 
powered by a Tacke GOkKW wind turbine. 
(Courtesy Teche Windtachnik) 


water by increasing the overall efficiency of 
water upiake by the planis. It is aiso 
anticipated chat such campounds could 
help with reducing ihe processes of 
salinisation of soil To date applications 
include mainstream agriculture, domestic 
use, golf course watering etc. Products such 
a8 ‘Desert Bloom could cherefore have a - 
sienificunt impact on improving warer 
elitciency in agriculrure generally, 
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Water on Chips 


Aspects of water puripy are central to the 
production oFsemiconductar chips. The 
various stares Of etching and rinsing of 
silicon wafers, for example, depends on 
absolute purity of warer supplies used. 
Minute sub micromspeécks of dust would 
completely ruin etch patterns and even ians 
in soludion have the potential to degrade 
semiconductor gate properties. This 


a 
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requires the preparation perhaps of the 
purest water on the plane: which is 
undertaken using stages of wtrafiltration 
followed by special sriges of reverse 
osmosis jon removing filters. 

Inciced the growth of the semiconductor 
industuy has accelerated advances in 
reverse osmosis filtering in order to 
improve the ellictency of sich filters. Also 
the awareness OF che intrinsic value of water 
has led to greater effaris to recycle water 
used in such semiconductor production 
processes and in the process recluce 
environmental contamination. 


Water Recycling: 
Waste-not-want-not 


AS soon as 2 price is placed on water ~ ali 
warer hecomes an economic commodity. In 
particular, waste water from industrial and 
domestic use is being increasingly utilised 
for agriculairal use. The AVICENNE 
programme, hearied by Belgium's Facilite 
des Sciences Agroniques de Gembloux 
(FSAGS} is reviewing the use of recycled 


: water for agricultural use. To care, however, 


standards of water treatment for this 
application vary significantly within Europe, 
with France (and israel) having to date 
specific provision for waste water recycling. 
Apart fram the obvious anxieqy of bacterial 
and viral contamination of such waste waier 
products, the heavy meta! content of such 


Supplies is a major source of anxiety — in 


particular of Chromium and Cacimium. 
The project investigated the use of high 
yiekt algal channels (HYAC) for essentially 





aigal growth to tke up the heavy metal 
impurities. While this was seen as 2 
desirable process, in Belgium it would be 
cheaper not io creat the effluent and pay 
fine instead on the yolumes of water nar | 
adequately treared, This indicates the better 
need fora regulatory framework within the 
European Community to conzol the 
recycling af sewage watcr. 

The technique of ‘epuvulisation’, also 
researched by FSAGx in Belgium and other 
European groups, relates co the use of 
Teatment of water waste by hydrophonics — 
fe plants grown without soil. Using channels 
50 metres long, plants such as tomatocs. 
cress and celery were able to treat water 10 
a high level of pusity — rendering it useable 
for imigation for a variery of crops, bathing 
and consumption by animals. This is seen as 
essential in sensi arid areas where the Inury 
of an automatect sewage works cinnot be 
affordlecL European teams in Belgium and 
Portugal are developing systems for use in 
Morocco and Senegat. 

rap proxlucts grown on the hydrophonic 
system contin high levels of heavy metals, 
and such products canna be eaten by 
humans or animats or used io make conipost 
for edibic plants. Education. therefore, into 
correct management of such systems is 2 
critical factor in their safe use. Such a 
technology can be seén as essential as 2 low 
tech. low energy but sustainable mechanism 
for improving the water quality for 2 range of 
applications — but excluding drinking water. 

AS supermarket shelves begin ro 
increasingly Become filled with produce 
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Proto 6. Irrigation Channel, Cusco, Peru, 
(Courtesy Intermediate Technology} 





from far away exotic places, this may prompt 
bettec fond safery monitoring af produce — 
nat only to monitor residual levels of 
pesticide bur also fevels of Neavy metals 
which may or may not be present as a result 
of use ot irrigation water of dubious quality 


Artificial Rain 


While in recent years the above averave 
rainfal) has perplexed the UK public, but 
pleased endlessly the water supply companies, 
in southern [tah there is serious alann at 
changing weather patterns. With 2 predicted 
increase af 1°C in temperature by 2001 
compared with the period 1951 io 1989 and 
associated with = fall by 20% in rainfall over 
the same period, researchers as part of the 


: PIOGGIA project have been investigating 
- the practicality of increasing rainfall by 


means of artificially generating condensation 
nuclei. As pact of confinnatian of predictions, 
rainfall in some southern provinces of Italy 
has already fallen by 30% By 1995 anc in 
excess of this figure in Sicily and Sarliniz, 

This research, closely modeled on ihe 
Isracti mexiel, uses silvec iodicte clissolved in 
acetone sprayed from under the wings of 2 
light aircraft — forming a Jange number of 
minute crystals in dhe atmosphere that 
behive ws ice crystals in the process of 
initiating rainfall. The results of initial 
studies inuicates that as much as 1 33% 
increase in rainfall is possible in specific 
areas — though in oe areas, due to wind 
pattems ancl Lind/sea topography, the 
effects have not been cvident. 
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The Institute of Hydrology 


The Institute of Hydrotogy, based at 
Wallingford near Oxford, is one of four 
institutions that form the Centre for Ecology 
and Hydrology. The instinite employs 
acound 150 scientists and investigates the 
effects of land use — climate, topography 
and geology on the volume and characier of 
surface water resources. Detailed climaie 
modelling studies are currently i in place for 
assessment of impact of Amazon basin 
deforestation on local and regional weather 
patterns, the possible effects on climate in 
case of loss of significant areas of permafrost 
in the arctic anc how global warming could 
affect the Sahel region in sub Saharan Affica. 
The work of the institute is wide and varied 
and represents a centre of excellence in the 
GK within this increasingly important area. 


Conclusion | 


Water is a very basic.and necessary commodity 
and one which itis believed will become of 
increasingly significance on the world sarge. 
This represents therefore one of the greatest 
chailenges of dre 21st. ceritury in terms of the 
management of existing resources and the 
sustainable developme nt of 2dlditional 
supplies. Ln tecms of technology, it is a 
problem waiting fora salution rather than 
solution looking fora problem. There would 
appear, in particular, significant potential for 
further developing desalination cechnology-to 
provide significant sdditiona supplies of warer 
using sustainable energy resources of wind, 
wate and solr power. These should be 
recognised as the emergent ‘green 
rechiirics of the 2 ist century and indeed 
technolosies which have the potential for 
providing employment in the future. 
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Notch Filters for 
INTERFERENGE 
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Joseph J. Carr explains the problem and a cure. 
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Figure 1. Frequence response 


of typical notch filter. 


introduction 


One of the more difficuh 
interference prohlenis is in- 
hand interference. In radio 
receivers the [F passband inay 
moi be totally effective in 
ciminating unwanted near: 
channel! or co-channel signals. 
Alternatively, an undesired 
station may create a hereroudyne 
beat with the desired signal. 
These spurious signals are 
generated in the receiver, anc 
proctuce an audio tone equal io 
the difference in frequency 
benveen the mvo RF signals. 

In mectical and scientific 
instruments, ridiation frum the 
50Hz AC penver mains geis into 
circuits ancl causes problems. 4 
medical elecurocardiogram 
(ECG) cecording has a peak 
amplitude an the onter of 1m. 
and cecprires a handpass. of 
0.05Hz to 100Hz tor proper 
recarding of the waveform, 
Guess where the AC power 
oins interface is fourid — right 
in the: miciclle of the bank. 

The usual. solution to 
vawanted in-banct interfering 
frequencies is Use notch filter. 
The frequency response of a 
typical notch filter is shown in - 
Figure 1. These filters are similar 
ta another class, ie, bandstop 
filters, but the band of rejection 
is very narrow amund the center 
frequency (F.). The bandwidth 
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Figure 2. the effect of a notch filter. 


(BW) of these filters is the 
Clifference berxcen the frequencies 
at the po -6 dB points, when 
the out-of-norch response is the 


reference (lB poini. These 
frequencies are F, anct Fp, sa 
the bandwidth is F.; — Fi. 

The ‘sharpness’ of the notch 


Simplified Expression 


Ci=C3=C 
C2=C 
Ai =AS=R 
R2 = R/2 


Figure 3. Twin-tee filter netwark. FC = 1/6.28RC 
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filter is 2 measure of the 
narrowness of the bandwidth, 
and is specified by the ‘Q’ at the 
filter. The Q is defined as the 
ratio of the center frequency 
(F,) to bandwidth (BW): 


(} = E/BW 


For exampic, a notch filter 
that is centered an 50Hz, and 
has -6dB points are 48 and 
32H (4Hz bandwidth) has 2 QO 
of 5044 or 12.5, 

The notch Slter does nor 
remove ile entire offending 
signal, but rather suppresses it 
by 8 large ammount (Figure 2}. 
The notch depth (see avnin 
Figure 1} clefines the degree of 
suppression, and is defined hy 
the racio of the gain of the 
Circuit at #n oucoFnotch 
lrequency (e.y. Fy) 10 the gain 
at the-noich frequency, Notch 
depths of -30 to -30 are 
relatively easily obtained. ancl 
deeper notches (2.2. 40 dB) 
are possible. Assuming equal 
put sienal levels at both 
frequencies (which bas to be 
checked, most signal senerators 
have variable output levels with 
changes of frequency), the norch 
depth can be caleutsie<t from 





the output voltages of the filter 
at the two diferent frequencies: 


Notch Depth = 20 Log (Vee) 


The depth can also be 
calculated by applying che same 
equation using the filter input 
and ouipurvoliages az the 
noch frequency. 


Twin-Tee Filter 
Network 


One af ube mest popular forms 
of norch filter is the nvin-tee 
fier nenvork, shown in Figure 3. 
irconsises oF two T-nenvorks., 
consisting of CYC3/R2 and 
Ri7R3/C2. Notch depths of -30 
LO -3UdB are easy to obtiit: wiih 
the tein-tec. assuming proper 
circuit design and component 
selection. Very good matching 
ang selection Of paris makes it 
possivle 1o achieve -60dB 
suppression. 

The cemer notch frequency 





Figure 4. See text for values. 


Figure 5. Variable Q notch filter. 


of the network in che generic 
case is piven by: 


1 {_Ci +03 


Pe = Sr VOICICaRIRG 


We can simplify ihe expression 
above by aciopting a convention 
that calis for die following 


rebstionshizys; 
C1lI=C3=C 
RI=SRA= HK 
C2 =2C 
R2 = R2 


lf this convention is adopted, 


then we aun reduce she 


frexjuency eqpUakian TO: 
Fe = 12K RC) 


Lf thesé expressions, F is in 
hertz (Hz}, R is in ohms and C 
is in farads. Be sure to use the 
right units when working these 
problems: ‘OK is 10.0002. 
and ‘O.001rF is 1x 10° Farids. 
In calculating values. it is usually 
prudent t select a capacitor 
value. and chen calculate ihe 
resistance needed. This is done 
for avo reasens: one is that 
there arc many more standard 


12 FPP adden 
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resistance values. and second 
potentiometers can be easiiv 
used to trim the values of 
resistances, but it is more difficuk 
10 use WMMer CAPACILGTS. 

One of the problems nf these 


; Al 
10% 
Q CONTROL 





filters is that the depth of the 
noich isa function of iwo 
factors involving these 
components. First, that they are 
very Close todhe catculaied 


values, and second, chat dev be 


Figure 6. Variant of bridged-tee notch filter. 
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maiched closely together. The 
cupacitors can be sclecred ar 
randam {from a group of 2 
dozen or so ‘rae run’ 
capacitors of rood quality, and 
maiched to the required value 
using 2 digital capacitance 
meter such a5 chose found on 
digital muitimeters, Real acit 
values con be obtained by 


parallel or series connection af 


hwo or more Capacitors. The 
resistors can be selected 3% 
metal film resistors or-1% 
precision resisioars, 

The order of priority of 
selection is jo find those that 
closely marched each orser, 
and anly inctdentally how close 
they come 10 the culcukreddl 
value. Errors in the mean 
capucnance of the selecred 
croup can be timmed out 
using 2 potenuiometer in ihe 
resistor lenient of the 
‘WWwinAee newark. 

When selecting a frequency 
sourme, Gither select a well- 
cilibrated source, or use a 
frequency counter (6 measure 
the frequency. Keep in mind che 
situatian described above where 
only a ?14z shift produced a 
38d8 difference in notch depih! 
Alternatively, use a 6.3V or, 12.6V 
ac Hlamient ianstormer 
secondary as the signal source 
(Were: The primary circuits 
of these transformers are at 2 
patential of the-ac line, and can 
thas be lethal if mishandled!) 

Adjustable frequency notch 
filters can be buiit using the 
mwin-tee idea, bur none of the 
usteat solutians are realiy 
dccepHable, One implententation 
requires three ange marched 
potentiomeiers or three ganged 
capaciters. Unfortunately, ia 
either case at lets? one of the 
varible sectians musi be of 
different value from che other 
WO, causing 3 tracking problem 
which spreads the norch. You 
might not notice a racking 
gronlem in some circuits, but in 
tt hivh-O noich filter it can be 
disastrous. 
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Figure 7. Sample circuit based on Figure 6. 


Active Twin-Tee 
Notch Filters 


Active frequency selective filters 
use dn acive cluvice Such ds an 
aperutional amplifier tw 
implement the fliter. In the 
active filter circuits to follow, the 
‘Twin-tee” nenworks are shown 
us block diagrams for sake of 
simplicity and are identical to 
those circuits shown earlier: the 
ports ‘A ‘B." and °C’ in the 
lollawing.circsut are ube same is 
in the previous nenwork. 


The simplest case of a twin-tee. 


fitter is to simply use it ‘as is,” Le, 
use the filter circuits shown 
above. Bur the better saiucion is 
to include rhe avin-iee filter in 
conjuncidn with ane or more 
apenitione amplifiers. There ix 
one solution in which the twin- 
tee nervork is cascaded with an 
input buffer amplifier (optional) 
and an ouput buffer anzplifier 
(required). These anyplifers tend 
10 be non-inverting op-anips 
follower circuits. The purxose of 
huter amplifiers is to isolate ihe 
nenvork from the outside worl. 
For low frequency pplications, 
thé op-amins can he 7-11, 1458 
and outer sintilar devices. For 
ftugher frequency applications, 
Le. those with an upper cut-off 
frequency above 3kHz use a 
non-frequency compensated 
device such as che CA3130 or 
CA3140 devices. 

A superior circuit is shows in 
Figure 4, In this circuit, port-C 
of the avin-tee newvork (ihe 
common point} is connected to 


the outpue rerminal of the ourput 
bufer amplifier There is aiso a 
feedback nenvork consisting of 
Tw rcsisiors (R,) aid a 


capacitor (C,). the values of R 


and C in the twin-tee nerwork 
are found from the equation 
ahove, while the values of R, 


and C, aré fount! from: 


Example 

Desiga a 50 Hz notch filter with 
a OQ of &. 

1. Select 2 wid value for C: 0.01gF. 


2. Calculate the value of R from 
the equation: 318.4702 


4. Calculate R22: 318470 = 


in 
er 
2) 
= 
a 
}- 
— 
Oo 


159, 29002 
4, C2 = 2C = (2)(0.01uF) = 

0,02nF, 
>. Select 8 R, = 20K = 

(2)(8)(318,4700) = 5.096MQ 
4. Select C, = CO = LO1xF 8 

= 0.0013nF. 

When Figure 4 was builr 
using these values.in the tvin- 
1é2 network ihe null was close 
[6 -48dB deep using 
components Rand matched 
using 2 low-cost multimeter, 

A vanable O contral natch 
filter is shown in Figure 5. in 
this circuit, 2 noninverting 
follower (A3) is connectect in 
the feedback loop in piace of R, 


FREQUENCY 


Figure 8. Response on circult in Figure 7, 
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and C,. The Q of the notch is 
Set hy the position of the 10kQ 
potentiometer (R2}. Vilues of O 
from Lito 30 are available fram 
this circuit. © 


Adjustable 
Bridged-Tee 
Circuits 


A variant of the bridged-Tee 
nutch filter is shown in Figure 
6. This circutt is offen used in 
cases Where the aoarch 
frequency is either variable or 
nat known with great precision, 
One popular use for chis Blrer is 
on radio receivers where it is 








Figure 9. Gyrator or active inductor notch filter. 


used to notch unwanted aucdio 
tones in the output. The notch 
frequency is given by: 

ASSUTNNg: 

Cl=C27=4=C 

R1 ancl R2 are the 

wiperia-end-ierminal 

nesistinces of che potentiometer 

Where: 

F is in hertz (Hz) 

C is in Farackts 

Rl und R2 are in ohms 
Asample circuit based on 
Figure 6 is shown in Figure 7. 
This circuit will produce a notch 
between about §.8 and SkHz, 
depending on the setting of R1. 
A representative frequency 
response for dis circuit is 
shown in Figure &. 


Gyrator Circuits 


Another approach to notch ter 
circuits is shown in Figure 9. 
This circuit is sometimes Called 
the gyrator or save inductor 
noch filter (i's also sometimes 
‘alied the virtual inductor 
notch fitter). 
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The notch frequency is set by: 


1 


FC = TARELCC. 


the equation ct be simplified io 


a i 
oe IFRVEC, 





Ifthe followine conditions are-met: 


k. (ARERR: 


R, RR. 2k 








it is passible 10 use anv one of 
the elements, C., CG, R.. ar R:, to 
tune the Altes: in mostcases, C, is 
made viable und C, is a laree 
value fixed capacitor. The 1500pF 
vanablé cunecicw can he muclé pry 
parilleling alt sections of a three- 
section hrowdeast variable, with a 
singic small fixed or trimmer, 
capicitor. Altemativel, since 
most pplications will require 4 
tinuner cather chan a big hankin 
brontleast variahte capacitors it is 
also possible to parallel one or 
more small cepacitar and a 
iinumer For example, a 1OOpF 
trimmer cin be parallel 
connected with a 1,00Q0pF and 
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Figure 10. Standard iC Pin-outs. 


4+70pF to form the 1,300pF 
capuckanice required. Make sure 
that low cit. precision capacitors. 
Or you can mate them using 2 
digital canacitance meter. 


Cautionary Note 
Be careful wher using any filter 
to remave components from a 
wavefunn. If the filter is noi a 
high-Q mype, then too much of 
the signal mizht be remorect. In 
melical clectrocarcingraph 
(ECG) systems the signal has 
components from 0.63 to 
1Q0Hz, so 50Hz is right in the 
center of the range! Oops. To 
make matters worse, the leads 
have co be connected to the 
human hods; so are unshieided 
at theire very-ends. Interference 
fram 50Hz is xiniost guaranteed | 
unless care is taken. But filtering 
can take out components that 
assiat the pliysician in making 
dizemnsis, sais any useck when 
ir is unavoidable. On medical 
ECG amplifiers the. filter is 
usually switchable so-it can be 
either in or our of the circuit. 


Sidebar 


The getive filters iy this article 
use Operational amplifiers. 
Tigure 10 shows the normal 
pin-Ours for *indusiry standart 
opamps such as the 741, CA- 
3140, etc. The V- and V+ lines 
should be byp-asseel to ground 
with O.JyF to laF placed as 
close 10 the power supply pins 


24 possible. 
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SearchWell, a British firm, bas launched a high-tech 
device that can save tiine, money — and even lives — 
by locating buried objects faster and more 
cheaply than. rival systems. 


his new product from SearchWell will 

nike it caster to find and replace 

leaking water pines by reducing the 
nead £0 dig expensive exploratory trenches. 
It will also help prevent accidents involving 
4s, electricity and other senices and will 
encourage the development of ‘brownfielk! 
sites by spouting foundations ar dangerous 
conLlanunstion. Furtre versions will identify 
hidden faults in roads, bridges and simifar 
Structures and could detect plastic anti- 
personnel mines and ower buried ordnance. 


Ground Probing Radar 


The SearchWell MPR50 uses a technology 
called “Ground Probing Radar’ in a radical 
new way. Though GPR has been available for 
some time, it has nor yet became a standani 
expionitory tool because early systems were 
heavy, cuntbersome and expensive. By 
contrast, this unit is quick to assemble, casv 
to use and costs around haif the price of 
MOST exisuny products. 

Weighing 12k¢, MPR50 is mounted on a 
lm, non-metallic boom and carned like a 
garden strimmer. A few seconds after each 
sweep, the user sees a ‘slice’ through the 
targeLarea on 2 liquid crystal screen fixed to 


id RGR ee 
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the boon This image indicates the depth of 
buried objects and can usually distinguish 
berween overlapping ones. The system can 
accurately locate meial anc other pipes up 
to 2m deep and often reveal whether plastic 
ones contain liquicl. 

Intended for use by a semi-skilled 
operator after brief training, this unit has a 
unique ‘air-taunch’ antenna thar enables it to 
be used over rough etcitind as well as reads 
and pavements. Unlike other radars, MPRS50 
uses a broad range of radio irequencies that 
can cope with a wide range of differing soil 
conclitions. 


Earlier Limitations 
Overcome 


SearchWell is part of the high-tech community 
around Cambridge University. 

“Though radar is often the best way to 
find things that are otherwise invisible,” says 
Managing Director Andrew Cowan, “it is not 
yet widely used by construction firms and 
utilities.” One reason is that it has been 
promoted as a ‘magic eve’ which can find 
objects in all canditions..The laws of physics 
make this impossible, because radar finds 
leaks by ciistinguishing berveen the 
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‘signatures’ of wet and dry sail so, for 
example, itis not the best answer if the 
ground is completely saturated. 

A second problem is that the cose and 
complexity of earlier systems meant users 
could not establish quickly whether radar 
was the right too! for the job in hand. 

‘the new uni: solves thiv problem in ro 
ways. It is cheap enough to be carried 
routinely in every engineer's vehicle, plus it 
gives results sq fast that its value-in a given 
enironoment can be determinect almost 
instantly. It is also very practical as it can 
easily be manoetnted rounct street furniture 
Or carried across a jnusy road, minimising 
disruption to) pedestrians and traffic. 





Applications 

Cowan predicts eatiy sales to survey and 
consuhancy firms @vho wish to exploit the 
newest and best technology for cheir 
clients) and to wilities, construction and 
enviroamential organisauions. Police forces 
are interested because che product is much 
more versatile than those used in high 
profile cases Jike that of Frex? West. 
SsearchWell hope insurance companies that 
handle accident and public liability claims 
svill insisi MPR50 is used whenéver pipes or 
eahles pose a risk. 

The product is derived fom svstenis used 
iN two very demanling environments: 
Measuring the thickness of polar ice to‘ aie 
research on climate change anct exploring 
Britain's most valuable hoscd of buried 
treasure. Detailed engineéring design was 


Superised by SearchWell's Senior Design 


lngmeer Stuam Moore. 
Founded in 1995 to develop and market 
MPK 50, SearchWell is now part of Tricora 


Group ple - a group of high-tech firms with 
special expertise in sensing and quality 
control. equipment. Led by Chief Executive 
Roger Allsop, the group are building their 
me in exciting technology areas in the 

UK and abroad. 

There has never more need for a cheap, 
accurare and effective way to locare hidden 
ar buried objects. Water companics wane ro 
find 2gcing or broken pipes not least 10 fix. 
leaks which allow up to 40% of reared 
water 10 Mun 1a waste. 

Moreover, new ‘trenchless’ pipe-laying 
techniques can be safely used ta replace 
them only if the position of existing pipes 
and cables is known accurately 

Surveying, construction and telecoms ~° 
firms musi check the position of electriciey, 
gas and other services because hinting them 
is noi just expensive but may be fatal. 

Building on a previously-oceupied site can 
also be hazardous because of unrecorded 
foundations or waste proxiucts (like 
chemical drums) underground. 

But many services have been poorly 
mapped, and chaning ground conditions 
Can cause even quite new ones io Move 
several fee: from where they were laid, ‘The 
staie of buried assets can be even hariier to 
establish. Witter leaks may take weeks to 
show at the surface, w hile faults within 
materials cin become. dangerous before 
there is any visile evidence; examples 
include cust inside bridges or elevated 
motorways and the failure of a new tarmac 
io adhere properly ta 2 road. 

Digeing or-drilling is one answer, Dut it is 
expensive ana time-consuming. A simple 
exploratory trench can cost £1004 metre or 
more: drilling 32 road or bridge ia check for 
damage may mean closing one or more 
lanes for hours or even days. 

‘There are several ways to find buried 
objects without physical intervention. the 
cheapest is the metal detector, but its value 
is limited by che fact that most néw pipes 
and cables are plastic — as are many Jand- 
mines. Other systems only work well with | 
particular materials. A major addition to the 
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armoury is Ground Penetrating Radar 
(GPR). Like all radar, GPR works by emitting 
pulses of radio energy that are reflected by 
changes of material in their path. Timing the 
return of these pulses indicates the shape, 
depth and position of objects. Since all 
materials have their own radar ‘signamire’, 
GPR can often show what they are made of 
as well as where they are. 


Not Just for Objects 


Because radar detects inrerlaces, it is also 
good at locating cracks and fissures as weil 
as objects fike pipes and calsles. This. makes 
it valuable for examining the strate of 
foundations, bridges and other buili 
sumuctures 25 well as in some polite and 
military applications. 

Despite. these advaniages, the acceplance 
of GPR has been relatively slow. This has 
happened partly because many 'firsi 
generliion’ systems were expensive and 
poorly designed. Thiditional GPR prextucts 
aré heavy and must either be dragged along 
a surface or roiled on wheels — like a large 
laamunower, Most are linked by.trailing wires 
or umbilicals ta a computer mounted in a 
vehicle, where data is processed slowly or 
has to be examined Ker off-site. 


Easier to Use and Carry 


Search Well's MPR50 is $a major advance 


which overcomes these limitattons and adds 


imponant new features which are set to 
revolutionise the use of GPR in utility, 
building and athér areas, ltis mounted on 2 
fichiweight, fm lone.non-metallic boom with 
the radar antenna at one énd and the batrerv 
at the other. The praxluct is supported on 
the user’ s shoulder and swung in an arc 
Over the area to be explored — rather like a 
garden stdmmer. A liquid crystal screen 
mounted on the boam provides s the operator 
(a few seconds after each sweep) with a 
cross-section throueh the area being explored. 
Search Well have aclopted a very practical 
approach to the design of the image and the 
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software which creates it. Some rivals use 
complex graphics to create 2 simple, map-fike 
representation af pipes or other underpround 
objects. This tooks anractive but can suggest 
more information is available than is really the 
case. SearchWell have therefore chasen to 
present ‘erey-scale! radar data which the 
company believe an experienced operator will 
quickly learn to interpret accurarely — in 
rather the same way thut a doctor ‘reads’ an x- 
ray photogrsph,. “in cases like this.” says 
Cowan, “the human brain is often a better 
toal than the computer.* 


‘Air-Launched’ Radar 


The unit's radar is ‘air launched’. This means 
i does not need ta be in phisical contact 
with the surfice being surveyed and can 
therefore be used over rough terrain — 
giving ita role in exploring new sites and 
other unusual locations. The antenna cin be 
removed from the boom and lowered into 2 


: trench or excavation co search for objects 
:. deeper than 2m, and it can be-ssed vertically 
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to explore bridges and similar concrete 
structures. Versions for other difficult or 
unusual environmenss are planned. One 
may be vehicle-based and designed to check 
the quality of road surfaces. 

One of the unit's most important 
advantages stems from its special antenna 

Rariars give the best results using high 
frequency signals, but these are absorbed by 
wel soil. Previous systems have dealt with 
this problem hy making several ‘sweeps’ 
over the area to be surveyed using antennas 
working on different sets of frequencies. 
MPR 50's unique aeris! enits a very wile. 
range of frequencies that give the besi 
possible result in most sail conditions. 

MPE 30 is designed io be used by a 
semi-skilled operator after a bricf training 
progrimme — the cost af which is included 
in the basic price of around £22,000. 


Markets 


Markets for the product inclucte water, o3s 
and electricity conmyparies and the contractors 
who work with chen: telecammunicaions 
firms and those involved with cable TY and 
simifur systems; building, canstruction and 
Civil engineering organisations together with 
surveyors and environmental inspectors. 
Search Well is planning co work with a British 
batieficid clearance company to build a 
practical piece of mine dereciion kit based on 
this current technology. 

An carly version of the proxduct helped 
explore Britain's most valuable hoard of 
buricd treasure — the grave of an Anglo 
Saxon king a: Sutton Hoo in Sulloik. Ir was 
aisa used hy the Scort Polar Research 
Institute at Cambridge University to 
measure the thickness of polar ice during 
research on climate change, 


Further ‘Information 

‘Further information’ from ‘Andrew Cowan, 
Searchwell Limited, t6l-'01480°434010 
fax:'01480 413840, mobile; 0410 314045, 


email. tricomgroup—compuserve,com or 
Bavid Robertson, Tectindtozy Response 

Limited, tel: ‘01684 573780, 

fax: 01624: ‘573783, mobite ‘0B50 260052, 


email: responseco~aolcom, 
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in part 4, Mike Bedford looks at the electronics 
involved in Formula One racing and breaking the 
sound barrier. 


ver the course of the lasi three 

monies we've looked at some 

serious mators as we've investigated 
how electronics and computers are playing 


an increasingly important role in automotive _ ; 


engineering. In-the first article in this series, 
for example, we looked at the 
microprocessorconiroiled auroniatic 
transmission which is Gtted to the Porsche 
911 Carrera. This car boasts some figures 
which vou might feel are pretty impressive — 
400bhp, 174impb and 0-60injrh in 6.0 
seconds. But the Porsche looks positively 
pedestnan in comparison to the cars we're 
going to be putting under the spotlight this 
month. First of all, we're going to wake 2 
look at the electronics which helped Mika 
Hakkinen gain his first formuls One drivers 
championship just a few months ago. This 
involves entering ua world of cas with pwo 
and 2 half tire engines which praduce 
7O@bhp, which have a top spced of around 
200mph and can accelerate from a standing 
start to 160mph and come to x halt again, all 
within around six seconds, But even this 
isn't the ultimate. We'll then go on to 
investiaue the technology behind-a car 
which has the power of 145 Foomula Oné 
cass or 3,000 Ford Escorts. That's a car 
which is powered by two Rolls-Royce Spey 
205 jet engines providing a total dhrust of 
30,00) pounds and 2 power of 100.000bhp. 
The car in question achieved 0-100mpn in 4 


¥ 


secontls, 0-600 in 16 seconds.and went on 
(0 be the frst car to break the sound barrier. 
The name of this amazing car is Thrust SSC 
and the technology of elecironics and 
computers played a vital rofe in it success. 


On-board Electronics 

Alier our coverage of electronics in 
produciion cars over the past. few months, 
you'd be excused for believing thar Formuls 
One cars.are packed full of microprocessors. 
After all, if the BMIW 7S0iL satoon car has 
more procéssing power on-hoard than the 
Apollo 11 which took man in the moon, yau 
might reasonably expect that McLaren's 
world-beating curs would have more 
processing muscte than che whole of mission 
conuol back in 1969. Bur it doesn't wake Jong 
[0 realise why this isn’t the case. Priorities are 
obviously very different and much of the 
processing power on an executive saloon is 
used to provide luxury anc convenience 
features such as in-car enterttinment 
systems, cruise conwol and sophisticated air 
conditioning, none of which have any place 
in Fl. But othér svstéms such as traction 
control and active suspension systenis would 
scem to be even more necessanin 4 
Formuls One car. which is pushed to the 
absolute linvits, than in a standard road car. If 
you follow motor racing to any-extent. you'll 
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inzracuced by many of the Fl teams in the 


early 90s and that their presence in today’s 
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luxury safoons is due, in no smali part, to 
tha: pioneering work. You'll alsa know why 
these systems are no longer to be found in 
fading cars, namely because che FLA, Formula 
One's governing body, banned ail such 
systems within a couple of years of their 
introduction. The reasun, of course, was to 
purthe onus back on the driver and prevent 
the sport becoming one in which the teana 
with the best technology wins, irrespective af 
the skill of the drivers. With uaciion conieol. 
for example, all the drivers would have to do 
at the stan of a Grand Prix is to floor the 
thranle and release the cluich. There would 
be no chance of stalling, ner of spinning the 
wheels, each car would move awny from the 
pxict ar the maxinvim possible acceleration. 
Changes in position during the vita first few 
secontls of the race would be few — if you 
weré an poll you'd almost certainly remain in 
the lead —and the spectators would be 
robbed of one of the most exciting parts of 
the race. This isn’t (0 sueeest chit Fi cars are 
devoid of clever electronics. As we'll see, the 
presence of on-board electronics anc 
microprocessors is now vital to success, but’ 
things ze very different fron, within the 
tealm of produciian cars. 


Data Logging 
& Telemetry 


Undoubtediy the most publicised use of on- 
board electronics in Formula One ts in 
conjunction with tie telemetry systems. If 
you've ever watched an Fl Grand Prix vou 
can't fail to Rave noticed that these systéms 
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seem to provide che teams’ engineers wiih 
sufficient real time information about the 
car out on the track to plan pit sérategies, 
and give advice ro the dnvers on how to 
drive given the current canrtition of the 
res, the brakes, the envine dr whatever. 
Exactly what is monitored on the cars varies 
from one team to another and the teams 
keep their cirds close to their chests for 
obvious reasons, However. it’s not far short 
of the mark to say that if it cin he 
measured, it is measured, and this can 
required same very specialised sensor 
technology, Having to survive in the harsh 
environment of a Formuta One car places 
some severe constraints on the sensors but, 
nevertheless, che technology for measuring 
lemperacures, pressures, ows, acceleration, 
rotational speed and the like is reasonably 
well established. But measuring sume of the 
other variahles requires remarkably 
summiisticated techniques. Take, for example, 
the measurement of the ride heighe, 
something which is critical if Full advantage 
of the car's aercxhyriantics is to be realisect. 
One such svstem, which can measure the 
fide height to within 0.2mm at race speeds, 
is manufactured by Pi Research Lid. and 
intertuces to their $Star data logging system 
Which is designed for Fl and American 
Champ Car racing. The system uses a 5mW 
laser anc a DSP % clerive the height from 
the received signal.-Ina fact. an FL car has 
three sensors, two at the rear aod one at the 
front sa dat pitch and roll values can also 
be derermined. Another exampie of P's 
maiher more speciahsed sensoritechnology is 
iheir high precision re monitoring system 
which can measure the pressure of each 
ite 10 an arcuncy of 0.3 PSL Of course. it 
isn't possible to hard wire 4 sensor on a 
rolaiins wheel so each of the tyre sensors 
transmits the pressure co a small ridio 
teceiver on the ear which interfaces to the 
data logging system. 

Having collected the vital information, the 
Next step is to transmit it to the pit crews via 
telemetry. Because of the difficulties * 
associated with transmitting a high 
bamiwicth signal to che pits from a moving 
vehicle anywhere on a track, until quite 
recenily, telemetry sysiems Operaied ara 
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couple of levels-A small amount of vital 
infomation — chat which might be needed 
immediately — was transmitted conunually: 
via UHF radio, and a larger volume of more 
detailed information was transmitted in 
bursts using a microwave link as-the car 
travelled down the pit straight. But ever this 
dual system didn't allow everthing which 
the on-board systems collécted 1a be made. 
available to the pit crews. So, the remaining 
infkisrmation was collected and stored on the 
car until it made a pit stop then, as the ites 
were changed and fuel raken on hoard, this 
dara was ciownloaded via a cable. However, 
developments by Pi Research Ltd. in 
conjunction with rao modem company 
Telxon has permined the Williams tearm to 
receive data 2t up to 2Mbits per second 
from virtually anvwhere on the track. The 
system employs direct sequence spread 
spectrum data wansmission in conjunction 
with forward error correction. In addition to 
the high rate of dara transfer, this 
1echnology provides a relatively interference 
tolerant dink which is virtually impossible for 
2 competitor to intercept. 
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Set-up 

Bue telemetry information isn’: used onty 
during the race — it has many other uses, 
For example, by studying exacily where and 
how hard they braked on the corners and 
correlstine this with the resulting lap times, 
drivers are able io fine tune their 
performance on a particular teack. You may 
have noucedl, for exaniple, that the Jordan 
tcam use flat screen displays, provided By 
Hewlett Packard, ihe team’s prime JT 
sponsor, io permit the drivers 10 view data 
from within the cockpit when parked in the 
pits berween qualifying runs. Telemetry is 
asp a vite] tool during the Rours of tesiing 
which the Formula One teams undertake 
during the closed season and bemween the 
rices LO improve their cars or ¢o uv out new 
components, And it's also 2 key clement in 
setting up the ears priar taa race. Once a 
team has made any fmal alrerations co their 
cars and shipped them to the venue of the 
next race, the engineering decisions are. still 
lar from.over. In addition to having to 
decicie on the choice of 1yres — 2 decision 
which 35 based primarify on the weather - 
the engineers also have to decide on how io 
confeure dozens of vital clemenis of both 
the chassis and the engine. Critical elemenis 
include the relationship berween down 
force and drag, the balance bernvcen over 
steer and understeer, and the ide height 
And in virtually al] areas, a compromise is 
called for. ln the:case of dawn force and 
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drag, for example. down force is improved 
by increasing the amount of wing, but. 
whereas this will improve handing on 
corners. the increased drag will reduce the 
iap speed on the suraighis, Prior to the 
intluction of on-board data collection, the 
set-ups would have resulted fram a.cialogue 
bemveen the driver and the engineers. But 
iiay, data logeing allows a driver's 
subjective views to be replaced by hart! facts 
and figures. This set-up, of course, is 
dependent on the track so Much of this has 
io be carried our on the basis of chitra 
collected during the Friday practice sessions 
and again during the qualifyiny Sessions, 
And whereas vou might no. think 
differences berween one track and another 
would make much difference i the set-up, 
there's a vast difference in the way a car 
woul! be set up for a street circus like 
Monaco and a track with high speed 
straights such as Hockenheim. Not thar 
changes to the sét-up have 1a be 
momentous to make a difference — don't 
forget that the cifference between clinching 
pole position and getting second place on 
the grid can be as litle as a hundredth ofa 
second. Wien cars are so evenly matched, 
tiny changes Lo the set-up can make all the 
difference between success and failure. 
What makes the pre-race seeup even 
more Of a challenge, however, is the time 
constriint. Afthicnigh the FLA miles no fonger 
places:a limit on the number of practice 
laps, there is, neverthciess, a time limi: on 
ihe practice sessions and cach driver is also 
limited to using 40 ciry unc 28 wee weather 
nes over uit course ol the nive weekend. 
But rechnofogy has come to the jure in an 
alémpt to circumvent these regulations. 
The first line of attack is-the use of 
simutation. If you're limited 1o how long 
you can spend on the actual race mack 
uving Oui different setups, dren prior tw 
the Friday practice sessions, engineers 
attempt to aptinise cheircass using 
simulators. But these are not the Fl 
simulators of the wpe you can buy for your 
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Monitoring. the 
recelved telemetry data. 
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PC, ibese are detailed cnginecering simulators 
which are driven using simulated drivers. If 
a change in the set-ip rectuces the Jap time 
then the engineers can be reasonably 
caniident that the improvement was, 
indeed, due to that set-uy) chenge as 
Opposed to an improvement in the driver's 
periarmance. The use of simulated drivers 
also means that the.exercise cain be canied 
out without the divers being present. After 
afl, its a fir bet that Ferrari's sei-ap 
engineers cant quite match Michael 
Schumacher's driving abilin: Simutation is, 
nevertheless, much 2s ¢ goad 25 the real ching 
and in practice, pot of the simulation 
exercise tend ta be used simply as starting 
maint for the sét-up on the acnud track. Bur 
even here, cechnoloey is lencting a helping 
hand As 2 second best to racing a real car 
on ihe real track, some teams — Jordan. for 
example — arc now gaining exira prictice 
Japs by ninning a real car on 2 simulstect 
wack, Let's look at how this works. Data. for 
the best-couple of laps for each of the 
driver, collected during the practice 
sessions. is tasmitted back to the Jordan 
HO at Siverstone. From this dara, the 
driver's actions are extracted and a dewiled 
map of the track is derivecL:Alt this 
information is then used to drive the 
pmictice ig — essentially a real car in which 
the wheels have been replacect by seno 
mechanisms anc actditional servos are 
atiached to the body. When driven using the 
telemetry dar, the car is subjected to 
exacdy the sanie forces as it would 
encounter on the 2crual track. This way, lois 
of additional Japs are clocked up overnight 
on the Friday.-and the optimum sei-up 
deétiils are iransmitted back io the on-site 
team who will sci-up the-car for Saturday's 
qualifving session. 


Information Overload 


We've already seen that cars are now able to 
transmit cata Back to the piis ata massive 
2Nibits per second and, neeciiless to say, at 
this rare vast vokones of data are soon built 





up, Specifically, 500Mbvies are recorded 
over # race weekend and « team can collect 
up to 20Gbvtes of dats during 2 season. As 
with so muiny other areas of data collection 
and analysis, (hc problem of informacion 
cveriord cannot be overlooked. The vital 
information is in there, without adoubr, but 
exuracting it from ali the other ciata can be a 
major problen:. Cleudy safrware tools are 
essential as is evidenced by the MeLaren 
teams use of Enicenter ING from Computer 
Associates (C4). Inierestinely, this package 
wasn't designed specifically for McLaren, 
nor for maior sports. In fact, CA refer to it 
a= an “enteniwisé management tol for 
hererogencous coniputer networks” and go 
on to say that “Unicenter TING 
revolutionises enterprise management by 
proviciing 2 business perspective to rhe 
mangpement of afl enterprise resources. IT 
lets administrators answer business-relevant 
questions: Are we able io process orders? 
Why is accounting slow? How secure is my 
customer information?” 

But McLaren toss Ron Dennis, ives ass 
example of a very different way of using the 
produces. “By utilising CA's advanced | 
technology, we will havea mare visual 
analysis of a. car's overall performance data. 
Lnitenter TNG will enable the West 
McLaren Mercedes enmneers to view 
various performance points, providing a 
sophisticated visual means of analysing the 
car's behaviour.” Dennis went on © sav. 
“Telemeiry monitoring of Formuls One cars 
is not new. Whar Unicenter TNG vall bring 
to the track is a synereisuic view of 
performance data. Our engineers can 
compare critica! car to iclentify casual 
relavionships. For instance, they can use the 
3D display of die car io sec how different 
brike set-ups afiect G-forces, or how engine 
RPMs correfate against throne”. CA and 
McLaren are now working on a priyject 
designed to capture and anzlyse historical 
data On the car's performance. The cata is 


stored in CA's Jasmine object database and 








allows engineers to get answers 10 questions 
such as “how were the cars set up last time 
we drove on this untck in similar 
conditions?”. According to McLaren paciner 
co-ordinator Richard) Carmichael access to 
historical infonnation will be invaluable 
both before and during a race. McLaren's 
archived data was previdustly held in flat 
files, raking it alrnost impossibic to 
compare data from various races. To answer 
historical questions engineers had to print 
out the cata and carry out comparisons by 
hanch And with the vast tmounts of data 
involved, this could be an almost impossible 
task, McLaren plans to use the multimedia 
and networking capabilities of Jasmine to 
dispkty dara in the pit garage linked over a 
wide-area network to the team’s headauarters 
in the UK. “This way, when a test engineer 
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at the trick wants 20 see the. car's sertings - 
for 2 run performed three-weeks earlier on 
the same trick, fasmine’s multimedia 
capahilities empower him with immediate 
information,” said Paddy Lowe, McLaren's 
Head of Vehicle Technology. 

MeLaren will also be using Jasmine ro 
drive multimedia zpplications in their VIP 
Club tent. This will allow their visitors ro 
understand more of the technology of 
Formula One through the use of muttimedia 
and animation. “Racing enthusiasts love the 
kinds of technological detail such as gear 
rauins and cornering speeds that we will be 
able to conibine with the 3-D animation of 
the car on the mace track,” saicdl Jay Hulf, CA's 
Furopean Director of Actvanced Technology. 
“Iasmine will bring it all to life, including 
personalised touches, such asa 
commentiry by the racecar driver” 
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Simulation 
We've already seen something of haw 
simulation is used, prior to a race. for sexting 
up the cars but the technique goes fier: 
bevond this, As in so many fields of 
engineering, simukttion is an essential 
element in.the design process. And with the 
Formula One teams nonv involved in the mad 
dish to produce new and imoroved curs for 
the 1999 season, computational flow 
chytamics (CFD) will be comin to the fore. 
With just chree to four. months to design 3 car, 
it just isn’t feasile to build and test 100 many 
physical protorypes. Instead, ideas must first _ 
be tied oucusing simulation. Only then will a 
part-sized mode} be built and tested in a wind 
tunnel and evennuitly a fullsized car 
manufactured and ied out on the trick. 
The Benetton team, for exampic, rciv on 
CFD soliware irom Fluent Europe Led to 
simulate the flow of dir over their cars and 
hence determine the amount of drag anti 
down force and to shed some light on flaw- 
induced forves. According to. Ross Brawn, 
former Technical Directar with Benetton, 
“The ability of Fluent software to read CAD 
data directly from our CAD system and 
quickly produce accurate results gives our 
engineers. eany zecess to 2 wealth of 
infoomation. This enables us to niake tlie 
best use of expensive resting time and 
accelerate the overall development cycle”, 
CFD is now a very comnion iechnique i in FI 
but Beneiton were the first icam 1 adopt it, 
something, its been suggested, thar played 
no small part-in helping chem clinch the 199. 
and 1995 Driver's Championship and 1995 
Constuctor’s Cup, Michael Schumacher, on 
the other hand. will probably have somewhat 
different views on the principal reason for 
Benetton’s success during those vears, 

But it isn’t just the F] reams who have an 
INerest in simubuine:racine cars. One 
Formula One enthusiast was so keen to find 
out what it would he like to get behind! the 
wheel ofan Fl] var that he paid simulation 


experis Intersim some serigus money io 


build him a full motion sinvutator. The driver 
Sits in an accurate, full-sized replica of a 
Formula One car. The equipmeatin rhe 
cockpit is. in che min, comprised of actual 
lacing car components and includes the 
pykidle ope year change conumils on the 
sicering wheel and! authentic foot canirols. 
The complete car is mounted on 2 six-avis 
hydraulte-powered motion base which can 
achieve a maximum acceleration of 3.5G 
and allows the driver to feel the forces on 
the car during acceleration, braking and 
cornering. A wrap-around display consisting 
ofa nine feet tormoida! screen provides a 
160° degree field of view in the horizontal 
pkine and 40° vertically. Turning te the 
coniputing side, the simulator is powered 
by a Silicon Graphics Onyx 3D graphics 
supercomputer with four RIO 196M 
processors and 125Mbytes of main memory 
which drives'a Seos Prodas 3000 projection 
system with three video projectors. Intersim 
has demonstrated the simulator io a 
number of the Formula One teams in the 
hope of providing simulators for driver. 
tmining, rather like the airlines use full 
mouon simulators for taining pilots. 

OF course you don't havé to pay chis sor 
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of money to experience same of what 
Damen: Hill fely in bringing his jordan 
Mugen Honda to victory, avainst all adds, in 
the Belginn Grand Prik last veri number 
of F1 simutators are available for the PC and 
some of the software houses are at pains to 
point our chat these are far more iban just 
toys. UbiSoft, publishers of Fl Racing 
Simulation and Manace Grand Prix Racing 
Simulation 2, tamet their Formula One 
simulations at enthusiasss 25 opposed 10 
traclitional games players and this means 
that the accuracy of the simulation is far 
more important. Ceriainly sitting in front of 


a Hi” monkor will never rival the experience 


of the wrap-around screen of the full 
motion simulator but UBiSnk do havea — - 
good teal of canfidence in the accuracy of 
their model. The simulation was developed 
in conjunction with Renault, former engine 
suppliers forthe Williams team, and the. 
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software house even enlisted the suppor! of 
<irivers Jean Alesi and Heinz-Harald 
Frenizen. With a classic computer ganie. 
you’l reasonably expect thai the in-house 
developers anid testers would be ahle to aut 
perform a novice. After all, theyd have had 
lors of practice, learning he quirks and 
[diosyacrasies, leaming the tricks of che 
trade, in short learning how io play the 
game. But not so when Alesi and Frentzen 
sat in front of the screen. After a litdé bit of 
fine-tuning of the parameters — essentially 
setting up their cars — both the professional 
drivers, evens though they were novices on 
this particular sofrware package, were 
consisiendy achieving lower lap times than 
the developers — exacdly what you'd expect 
if the soliware genuincly simulsted the feel 
of a real Formuls One car, Needless to say; 
this is something which UbiSoft are nor 
slaw to point out 
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The Sound Barrier 

i guess vou prohably already know quite a 
bit abour the Thrust SSC supersonic car 
from the intense media covernge 18 months 
or so ago. The car, you'll recall, was 
designed under the leadership of the 
previous land speed record hokler Richard 
Noble who had tsken che tide fram America 
in October 1983 in a car callecl Thrust 2. But 
lor this new atrempr, Noble contented 
himself with a management role, passing 
the baton to RAF test pilor Andy Green. 
Green aciually became the fastest man on 
earth on 25th Seprember 1997 with a speed 
of 714_144mph. This was still well short of 
the sauad barmier and with money starting 
lO running out, doubts were expressed as to 
whether the team would reach iis goal. With 
very little time remaining before worsening 
weather conditions would cursaif all activity 
at Neéevarle's Black Rock Desert, on 13th 
October Andy Green became the first man 
ever 10 tntvel faster than the speed af sound 
in a ground-based vehicle. Interestingly, it 
was one day short of fifty vears since Chuck 
Yeager went supersonic. in the air for the 
first time. But Green's turnaround was 49.6 
seconds over ine hour so this historic event 
didn't actually set a new recor! according to 
the FLA rules. ‘wo days later die ThrustSSC 
Team- were back in action. and chis time 
they achieved their objective — reaching 
Mach L020 to seta nwo-way average speed 
of 763.035mph anc securing a place in the 
history books. Well diose are the facts «is 
you could have read them in just alscut any 
newspaper in the Autunin of 97, but where 
do electronic and computer technology 
come into the picture? First of all ters 
consider the problem, 

One of my favaurite quotes about the 
world land speed recond was mace by David 
Tremagne of Motoring News “Arempting. 
the world land speed record is a bit Eke 
mo-siepping blinlfolded and barefoot 
tlong a 100 feet high barbed wire tightrope, 
carrying a giass of nitro-pilycerine and 
simulancously delivering a political speech 

.. a bit like it, Que a damn sight more 
ditiicukt”, Buz this view was expressed back 
in 1981 when the record stood at a ‘mere” 
622 407mph. Needless to say, an strempr at 
760mph, an arempt which involved the car 
foing supersonic, would be significandy 
more difitcuit. In faci, Ron Ayers, 
derodynamicisi for che Theust SSC team had 
originally vowed io have nowting to do with 
the project, not wanting ro have the guilt of 
the driver's cleath on his conscience. 
Making a car which is fast, very fast incieecl, 
is Nota major problem, Whar is much | 
trickier is keeping it in contact with the 
ground. Anct it's det jusi that che car would 
fail to clinch the land speed recorel if it 
ended! up flying. Cars, of course, are nat 
imended io fly so if they do leavé che 
ground, dre don't stay in the air for very 
long. Instead, they come crashing back to 
the earth with disastrous consequences, But 
ul this cloesn’s upply only to. supersonic 
cars, iLapplies vo wll fast cars. The challentes 
of supersonic eravel were much greater and 
the problem was compounded by the fact 
that noboxiy had ever done chis before. 

AS 4 Car moves it cOnipresses the air in 


front of it to form pressure waves. If you're 


travelling below the speed of sound these 
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The Thnst Supersonic car. 
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pressure wives simply move away from the. 


car geting gracusily weaker with distance, If 
ite Car were to approach the speed of 
sound, however, chines are quite different 2s 
the cacquite literally catches up with the 
pressure waves. At the speed of sound, the 
pressure waves fan out to form 2 so-cailed 
Mach wave and a sonic boom results. This 
has been a common experience tn the 
reaim of aircraft for over fifty years and since 
there's plemy of room around the aircraft, 
the shock wave dissipates. With 2 vehicle 
travelling wong the ground, however, chings 
could well be very different. Certainly it 
scemed there was every possibiliny char che 
shock waves would hounce off the ground 
and lift the vehicle or even that the waves 
would chase structural damage to the car. 
On the onseér and, perhaps the merchants 
of doom were wrong and there was nothing 
to worry out. The daunting fact was that, in 
the early clays of the Thrust SSC project, 
nobody knew for sure ... until computational 
fluicl dynamics came to the reseae. thet is. 
fu cut 2 long story short, let's just say that 
the overall shape of the Thnust $SC was 
based on file more whan a gut feeling. Nor 
only that, but in some wavs it- went against 
canventional wisdom on what a very fast car 
shoukl look like. Camputational fluid 
dnamics, in conjunction with wind cunnel 
lests On 2 scale model, were used to put the 
design through its paces before work on 
building the car was even siaried. Amazingly, 
in spite af uke ‘back of a cigarette packer’ 
nature of the initial design exercise, the 
basic shape was exonerated and fears over the 
eifecis of sanic- waves were laid to rest 





- Safety First 


Just as automated driver‘aids are hanne! in 


: Formula One, exactiv the same raionale is 


applied to the land speed record. Unless the 
driver actually dsives'the car, in the generally 
accepted meaning of chat word, then any 
record atrenipts acé invalitdaterL And this 
micans chat auromaced systems don’t get a 
look in on cars designed to challenge the. 
world land spced recard. This clidin’t mean. 
however, that Thrust §SC had no 
sophisticated electronics an-heareL Whar it 
clit mavan is that, as with Fl, the intelligence is 
al used for diagnostic purposes and for 
ensuring the safety of the ¢iriver. 

Having fonked in some detail ar how 


Computational flow dynamis far Thrust SSC. 








telemetry is used in Formula One, we won't | 
jabour the point by fooking in mint: 
Gumbing derail at Throst 5$C’s clara 
collection system. Suffice it to say Usat no 
less than 147. sensors across the car 
measured the wheel dynamics, brake 
LeMperatures, pressure on critical pares of 
the siruciure and the harmonic structure of 
the bearings to name bui a few. The primary 
use of this system is a5 a safety aid. After all, 
the amount af power available on Thrust 
SSC was absolutely staggering and any 
dangerous situations had to be cietectecd 

and acted upon immediarely. If such 2 
entical condition was detected, the 
preKccssor systeris would auronriticaily 
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= Writing off a million pounds worth of car 
: and killing the driver, In addition to its use 
for safety purposes, the dara collection 
system aiso operated in conjunction with 
telemetry to transmit key parameters 10 the 
pit-station trailer where engineers and other 
ineresied panies could view them in real 
ume. And finally: a fall dump of all the data 
Was Written £6 a 2Mbvte dam pack which 
Wis analysed after each and every run. 
Despite the face that the major ernphasis 
of Thrust SSC’s on-board clectranics was to 
make the car fail safe, it did have one 
automated system which was given the OK 
by the FLA. This is ane system which 
wouldn't be allowed in Formula One— 
active suspension. But unlike the case with 
mator racing, it’s probably fair to say that 
aCUve suspension isn’t justi an added extra, 
it’s absolutely essential at supersanic 
speeds. If che nose of a supersonic ear were 
to fise by just 4 halt of a cdepree, the car 
would flip over backwardls hinting the 
ground with phenomenal force. On the 
other hand, if the nase were to dip, the car 
would attempt to bury isself in the ground! 
with equally disastrous consequences. 
Thrust SSC's micraprocessor-controlled 
active SUSPeNsion system was used io keep 
the car level to within the necessary safety 
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Computation fluid dynamics software from Fluent Europe Ltd. - was this Benetton's 
secret weapon during 1994 and 19957 





abort the nun, killing the engines within a 2 othe cockpit. With full chrust on one’side oF == limits and it’s probably tue to say that 
fraction of @ seconel. A classic Example : the car and no rhrust at the other side, the Andy Green owes his life —and his place 
would be the Ioss of one of the wo jet > car would veer wildly off course, in fact, it in ihe record books — 10 chis particular bit 
engines which are fitted to either sidc of > would probably go inta a desteuctive spin, = of technology: 
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Presidential 
Conincidence 


When I mer Senator Albert Gore (as he was 
then) in Geneva in 1987 I had the feetine 
that, a5 [said on page 365 of The Geller 
Fitect (1987) he was "a man who could well 
be a tunire U.S. president” Ard so he 
coukt If Presitient Clinton fails to complete 
his currem term, for whatever reason, tien 
he will be. And if Clinton remains in office 
until che next election. che chances are that 
Vice President Gore-will be the Democratic 
cantiictate. 

Naturally, | would like nty prediction to 
come trué. Yet lam near sure that even if I 
were eligible [would want to run for the job 


of president in the year 2000, For, by one of 


the strangest strings of coincidences in 
history: every single American chiel executive 
elected at nventy-year intervals between 
1830 and 1960 died in office, whether 
naturaliy or unnaturally. Here's the list: 


@ 18410. William H. Harrison wins the 
election just months after the Baute of 
Tippecanoe, at which he was said t6 
have been curseci by one of the native 
chiets he had defeatect. Just a few 
months ito his term of office, larrison 
died froni pneumonia, aged 65. 

© 4860. Abraham Lincoln, re-elected in 
1864, was shat clead the following vear. 

© 1850. Jams Garfield was assassinared 
before he bacl compicred his first vear in 
the White House. 

© 1900. William, McKinley wis also 
assassinated within months of his 
iInMUeUTAtOMN. 

@ 1920. Warren Harding was not assassinated, 
for once. All the same, he did-die a 
premarmre death at the age of 57. 





PEPCRL I PAdd OL Eb Eddie 


/@ 1940 FED-Rooseyelt was not assassinated 
either, although there was at least near: 
muss. However, he cid cic in office dunny 

his fourth tem. 

1960. John E Kennedy saffered the most 
public ancl cantroversial assassination of 
# dime - a cise thar many bekeve to be 
still unsolved. 

Ronald Reagan was elected.in 1980 and 

served out twa full rerms despite very 

newly being shot dead a matier of weeks 
atter his inauguration in 1981_ So he wiligo 
down in history for, among ether things, 
breaking the 20-year death cvcle. Or did he? 

True, he stayed alive, but a very serious 

Wempt was mace to kill Him so it could be 

climed chac the mysterious cycte is still at 

work. The bullet only missed his heart by a 

few inches. By comparisun. only one other 

président who was not elected ina 20-year 
inmen a year alse died in office. (ft should be 
mentioned that Presicents Thuman and Ford 
also escaped assassination artenipts). Seven 
ina row die in office. the eighth very nearly 

did. and the ninuh... We rust wait and see. 

Is ig all jusi ‘Coincidence’? We may never 
know, because coincidence is something 
you cannot really prove ar disprove. Yet 
there are those who sre not so sure thai all 
those. presidents died in office:purely by 
chance. In 1966 a sroup celled the: Society 
for the Investigation of Recurring Events 
met in New York io discuss che matter. 

Some Girly stranve suggestions were made. 

An asirologer pointed out chere lial been a 

Jupiter Sarurn conjunction in each of the 

terms Of the presidents who died ia office, 

somebody wondered if the sunspot cycle 
had anything to do with i: noting that the 
interval beoveen the deaths wis close to the 
avenge Jeneth of a double sunspot cvcle. 
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The most serious arempt to clear up the 
mystery was made by che respected 
St ctiologist Dr Stanley Krippner, who is hest 
knoven for his pioneering work on dream 
telepathy, which 1 will tell vou abour ina 
future issue. He pointed out that presicential 
assassins over the vears had quite a lat in 
common. They tended to be paranoid 
schizophrenics, loners from hroken homes 


with an unusual hawed of auhorin. 


Krippner reckoned that siace the president 
of the ©.S_A, was: the most powerful person 
is the word, the ultimate authority, ar least 
for Americans, ac whose desk the buck 
stops, there might well be a cycle of about 
iwenty years in which ténsions among the. 
nation's nisiics built up 10 a peak. The 
death of the president, natural or otherwise, 
sSemes as a kine! of catharsis and calms 
everybody cown — until tensions begins to 
Huild and a new cycle gets under way. 

As for the sunspot cycle, this 
unquestionably does exist, and there is 
good evidence that major world events — 
especialy violent Ones — tend to cluster 
around peaks in the cvcle. Recent examples 
include the Soviet invasions of Hungary 
Czechoslovakia and Afghanistan, atl in years 
of solar maxima. 

Farfetched? There oniv seem, io be threc 
explanations for the 20-year presidential 
death cvele: 

Coincidence. Bur how many presidents 
clecicd at 20-year intervals are going to 
have 10 die in office before this can be ruled 
out. Isn't seven (Plus a near miss) encugh? 

The Tippecanoe curse, We don't know 
enough about curses to be sure what they 
can or cunt dio — ifanvthine. But why woulc 
a defeated native chief onty curse every third 
or founh president, and nat all of thea? 

There is 4 genuine cvele, which operates 
more or less as described hy Dr. Krippner. 

Iihink the ficst or third of these has to 
be the right one, but lL woukln't like to bet 
on either af them. We shall jusz have to 
wait and see if the deaths in office continue. 
On, and by the way, chere will be a Jupiter 
Satum conjunctiaun 2 few months before 
the 2000 election... 

One way axl another, my advice ta any 
of my Amencan friends who might be 
planning to run forthe top jab is - wait 
until 200%. You never know, 


Uni Geiler's nov ef Ella is published by 
Headline Feature at £5 59, and his Lite Bak 
Of MindPower by Robson Books at £2.50, 
and Jonathon Margolis’ Uti Geller Magician 
‘or Mystic? by Orion Books at £17.99. 
Visix his live website camera at 
urigeller. com and e-mail him dt: 
urigeller@compuserve: ‘con 
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Gavin Cheeseman describes a low-cost bench amplifier 


hen developing or 
faudt finding electronic 
cireuits, it is ofen 
useful i have access to a low 
power tudio amplifier that can 
be connected te the circuit to 
confirm that it is operating 
correctly and to trace possible 
problem areas. In this article, 
we look at a simple low cost 
te# amplifier with 2 wicle ringe 
of applications. The amplifier is 
fundamentally 2 mone unit. as 
this is often all that is required 
for 1ést purposes. However, an 
additional aniplitier may be 
addex] for use in stereo 
applicnions if required. The 
design is intentionally open ended 
so that it may be customised to 
suit indivichual needs. 






Circuit Description 


Figure 1 shows the circuit 
diagram for the amplifier. 
Regulator RGI provides a stabfe 
OV supply for the ICs, and LD1 
provides a power on indication. 
Supply rail ce-coupling is 
provided a: the input tothe 
regulator by Cl. Further supply 
filtering is carrieti out after the 
repulator; C2 and C3 dé-counle 
IC} whereas C12 2nd C14 are 
used for 1C?. 

There are four amplifier inputs 
via terminals P3 — P& with P7— 
P10 providing the associated 
input OV connections. Variable 
resistors VR1— VR4 allow the 
injuut tevet to be adjusted as 
required. The inputs are 
effectively cambined via R2—R5 


GU ELECTRONICS AND BEYOND March 1999 


with a couple of extra features. 


and fed to the iriverting input of 


operational ampiifier (C1. 
Capacitor Ci acts as a DC 
blocking capacitor. Resistors R6 
and R7 provide a half suppiy 
reference foc the op-amp, C5 
helps to prevene: noise entering 
the system at this point. The 
gain of IC) is determined mosuy 
by the values of RS and R2 — R5. 
Capacitur C/ reduces the gain 
of ihe circuit at high frequencies, 

The output of the op-amp 
(in 6) is coupled to the next 
stage via C6. Variable resistor 
¥R5 allows the signal level to be 
conirollfed-at this point. The 
maximum level is determined 
by the value of resistor RY. 

The neni stage, comprising 
R10, R11, VRG6, VR7 and Cs ~ 








C11 operates as 2 basic tone 
camirol circuit. VR6 fs a treble 
control and VR? affects the bass 
response. Capacitor C13 priavides 
inter-stage Coupling berween 
the tone conirals circuit and 
power amplifier formed by IC2 
and associatedl components. 

There are three outputs, 
Terminal P11 provices access 10 
the signal at a low level before 
the tone controls and power 
amplifier. The main power 
zmplifter output is at PLS anct 
an arenuated ouiput suitable 
ior driving headphones or an 
external power amplifier is 
provider at P14. Terminals Pi2. 
P33 andl Pié are intended as 
output OV returns, 


Building the Circuit 


The cirewit may be constructed 
using matrix board either with 
or without copper strips. As 
with most high sain circuits, 
some Cie is required wich 
regard to component layaut. 
Unwanted coupling benveen 
ihe amplitier guiput and input 
via supply rails or due to 
prosiniity should be avoided. 
With this: in mind, it is useful wo 
lay out thé circuit in.a similar 
component ortier to thai shawn 
on the circuit disgram. Where 
possible sur earthing techniques 
shoukl be used. In particular 
the +V2 and OV connections two 
1C2 should be kept separate to 
those for ICL and associated 
components. The position of 
the de-coupling capacitors is 
also important. The capacitors 
shoukl be cannecied as clase as 
possible to the associated IC 
Hlence C2 and C3 should be 
mounted ned to 1C2 und C12 
and Cid in the area oF IC2. 
Other camponents should also 
be mounced close to rhe 
associated IC and long wiring 
nuns Denween components 
should be avoicted. All of this 
serves to reduce the possthiliry 
of anwinted noise and oscillation. 
It is recommended that DIL 
sockets are used for the ICs. 
This avoids the. possibility of 
ovetheating the IC’s during 
soldering and facilitates easy 
replacement. Be sure to observe 
the correct polarity when firing 
elecurohvtic capacitors aad — 
semiconductors, [ff inceorreciiy 
connected, there is a high 
chance that she components 
will be damavecl-ani may even 
explode: The polarity of 
electrohtic capacitors is usually 
marked with 42 neputive (-) 
symbol on the component hotly 
clase to the negative lead. The 
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Figure 1. Bench Test Amplifier Clreutt Diagram, 


negative lead is also normaly 
the shorter af the avo. The 
polanty of LD] may be 
determined by the length of the 
leads and “or shape of the case. 
The anode is normally the ~ 
losger of the two leads and the 
athode muy be marked by a flat 
ede on che component case. 
This ts ilbusteatect in Figure 2. 

The variable resistors may be 
mounted cither on er off of the 
ercuit boant. The wiring runs 
should be kept a5 shori as 
possible to avoid unwanted 
signal pickup. This is particularly 
important where the devices are 
mcinicd of board 

The iC and regulator pin-outs 
are shenvn in Figure 3. Once: 
construction is complere it is 
recommended that visual checks 
are camed out to ensure thar 
the components are counecied 
corecuy and that there are-no 
problems with the soldering. 


Testing 


it is recommenctect thac the 
basic Junctionality of the circuit 
is tested| before the board is 
installed into a case, It ts advisable 
lo wear eye protection when 
apphing porwer iF the Gircuit is 
not enclosed. Components in 
even low power amplifier circuits 
have been known to Iaunch 
themselves when incorrectly 
connected or if instability is 
present! Although uhis isa 
relatively rare occurrence if the 
circuit has heen fally checked, it 
is best 10 apply caution. 
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Figure 4 shows the wiring 
tliagram. The circuit is designed 
id Opcrate Fom a 2V supphk: 
The supply must be capable of 
delivering arleast 400m<A and is 
connected between Pi (+V) 
and P2 (OV). itis recommender! 
that a suitable fuse is fitted in 
series with the +¥ supply line 
To minimise diniwse in the 
event Of a fault To tesr the 
amplifier vou will require a 
source of audio or an AF signal 


‘fenerator. Adjust VRI — VR+ to 


minimum anc set VR6 and VR? 
to thé centre position. As the 
amplifier is AC coupled, level 
control, VR5, should be set to 
ininimum betare apolying 
power io the Greuir, in ordér to 
avoid a switch-on ‘poy’. After 
power is applied, VR5 should 
initially be set to the centre of 
its travel for testing purposes. If 
vou have a multimeter, it is 
uselul to measure the power 
supply current at this stage. The 
current should be considerably 
less than 100mA without a 
sigaal.applied. Anv more than 
this suggesis a problem. If 
everything appears to be OK, 
apply a signal io dye input of 
the amplifier berween P3 (input) 
and F7 (UV). The-level shouki 
not excect! 775m¥ RMS, Slowly 
inerease the seiting of input 
fevel conwol VR1, As the contro! 
is Fotaterdi. the signal should be 
audible from the loudspeaker 
connected to the anryplifier 
output Adjusting the niaster 
volunie conial (V5) should 
also affect the outpur level. If all 
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is well check the operation af 
tone controls ¥YR6 (treble) and 
YR? (bass), There will be some 
interaction bepveen the bass 
and treble conirols. This is 
nonnal in a sinyple passive tone 
control ciscuit of this type. 
Disconnect the input on P34 and 
sequentialh connect it to P4{— 
P6 ta check chat these inputs 
are working correciy. Also 
check that an attenuated ourput 
is available berween P14 
foutour) and P13 (OV), 

lFan oscilloscope is avaitabte, 
if may be useful to check the 
waveforms at P1T and P15 to 
ensure thacthere is no uawanted 
instability ar the ournur. iFyou 
do not have access to an 
oscilloscope, a rough distarted 
sound from the amplifier may 
#lso suggest that instability is 
present. If this is the case, 
re-check your lmyout for 
unnecessanly long wiring runs 
and proximity of input anc 
output components. Sometimes 
slight changes in component 
anil winng layout can make a lar 
of difference. Once everything is 
working correctly, then the 
circuit boand may he installed in 


: “2 sulinble case. 
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Housing 
Considerations 


Almost any case of an appropriate 
size to fit the circuit board is 
suttable. Ifa metal case is used, 
i may be necessary to eke 
ext: precautions to ensure that 
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an earth loop is not created 
berween the input and ourpur 
sockets vis the case. OF course, 
this is oot 2 problem with 
plastic cases although these do 
nol provide screening. 

RG1 and [C2 should be kept 
away from any material that 
may be damaged by high 
temperature, This is really 2 
precaunionary. measure as the 
operating temperature.af the iC 
shoul not be excessive. The 
actual operating temperarure 
will depend on the output 
power level, duration of usé 
and the anibient tempernture. 1 


is recommenced that free air 


flow is allowed! around the IC to 
facilitare cooling, A small 
heatsink can be attached if 
necessary but in most 
applications, not enough heat 
will be generared 20 warrant 
Uus. Similarly a heatsink may 
also be attached 1 RG1 bur this 
is normully only necessary 
Where the amplifier is being 
used cantinuously, 

The circuit has been designed 
to be relatively versatile and the 
front panet layout may vary 
depending un specific applications 
and housing arrangements. it is 
up to the user to determine the 
nvpe of input sockets required. 
You coukd use four3.5mm jack 
sockets or alternatively fit a range” 
of different sockets to atlow fora 
wide variery of input connectors. 
Examples are BNC, XLR, DIN 
and so on. A balanced input may 
he provided using a transformer 
as shown in Figure 5, 


March 4999 ELECTRONICS AND BEYOND (5 ® 


Anode 
Figure 2, LED Leadout. 





In all cases screened Jeuel 
should be used for the 
connections as this reduces 
stray signal pickup. ‘The input 
signal shoukl be zpptied ro the 
centre conductor and the 
screen connected to the 
appropriate input (4 terminal. 

Similar consideratians apply 
to che Output sockets. If 
required 2 switched jack socket 
may he connected to the output 
10 allow the connection of an 
external § ohm loudspeaker. 
The connector should be wired 
such that the internal speaker is 
disconnected when a plug is 
inserted into the output socket. 
This.is Huscraced in Ficure 6. 


Figure 4. Amplifier Wiring Diagram. 


Using the 
Amplifier 


‘The anwplifier lends itself to 2 
wide variety of uses, The unit is 
ideal. as a go/no ge tester for 
audio frequency transducers 
such a5 microphones ancl guitar 
pickups. These are simply 
connected to the input of the 
amptificr and the output 
monitored direcdy, When 
testing microphones it may be 
sensible io use 3 pair of 
headphones to avoid unwanted 
acoustic feedback. The.input to 
the amplifier is quite sensitive 
and is adequate for mast: 
applications. if you require 
more sensiliviry, the gain af IC 
may be increased hy musing the 
value of RS. However, it is best 
to avoid very high values as 
instabiliry may result. 

Simiury suune readers may 
prefer 2 different response irom 


the ione controls. The irequency 


characteristics of the tane 
control circuit may be madified 
by varying component values. 
Probably the easiest way to 
achieve this is to change che 
value of capacitors C8—Cil. 

Together with a suitable AF 
signal source, the amplifier mar 
help to Jocare fantts in tow 
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Figure 3. IC pinouts. 


power audio circuits, The signal 
snurce is injected at the ciccuit 
input and the antplifier is 
connected co the ourpuis of 
individual stages in the circuit. 
in this way; i is often possible to 


‘detennine.in which stage a fault 


has occurred. Comprehensive 
AF signal generators with 
variable frequency, ourput level 
ancl wavc-shape are. avnilable off 
the shelf (see the Test anc 
Measurement section of the 
Maplin cataloguc). Alternatively, 
simple oscillators are relatively 
easy £0 construct and may be 
installed inside ihe tess amplifier 
case (mure of this larer). 

[n signal tracing applications 
of the ope described, care 
should be taken to ensure that 
the input impedance of the 
amplifier and the volmwe levels 
involved are appropriate for the 





Circulr beine tested. fy is 
reconunended that signal inputs 
10 the amplifier do not exceed 
line devel. An additional resistor 
may be fitted to one or more of 
the inputs to provide same 
addikional artenuation if 
required. This modificuion is 
very simple 10 Giny Out and is 
shown Figure 7. The value of 
the resistor will depend on the 
amount of attenuaion required ~ 
when the input level control is 
set to maximum. Por example 
use of a 1k resistor will provide. 
approxiniiiely 6cB of additional 
anenuation at the input and will 
also increase the input impedance. 
The amplifier is not intended io 
be connected to inputs with 2 
DC oliser although a small 
offset tn the order of a few mV 
should not be.a problem. 
Ditlerent ingsui sisruils may be 








applied 190 each of-tche four 
inputs simultaneousty if required. 
The level of each signal can be 
controlled using VR1 — VR4 andl 
the Signals are combined at the 
input Of ICL. FMtis is useful if 
you are switching benween 
different signal sources and 
wish ta avoid cantinuously 
swapping che input teads. Usine 
the output from P1] (ourput) 
and P22, the circuit may also be 
used as 2 simple mixer 10 drive 
other external equipment. For 
example the autput from up to 
four microphones can be 
applied to the input of rhe 
amplifier and combined. The 
output at P1! can be used Lo 
drive an external power amplifier. 
The:tone controls are not 
interilecd ta operare an this 
Output. EF vow need to adjust 
the tonal quality of the sigma! 
then the output may be wken 
from P14 or P15 depending on 
the required level. 

The ainplifier can be used ta 
resi souind saurces such as 
cassette and CD plavers ana 
channel by channel basis. 
Altematively the lef and right 
channels may be fed into 
different inputs and combined. 
For example the left channel] 
could be connected between P3 
(input) and P7 (GV) and the right 
channet berween Pi Gnput) and 
P3 (OV) as illusirated in Figure 8, 
‘The output signal will depend on 
the phase of the two input 
signals but is usualfy adequate for 
monitonne purses. 


Stereo Version 


Although the unit is generally 
intended jor mono applications; 
there should be no reason why 
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Balanced 
audio input 


ny To ampifer 
input (PS etc.) 

To amplifier 

ie OV (F7 etc,} 


AF isolating transformer (e.g. HXB2D, FD23A etc.) 


Figure 5, Using an audio isolating transformer to interface to 


a balanced Input. 


Figure 6. Connection of an external speaker output socket. 





Figure 7. Use of a resistor to attenuate’the Input level, 


iwo amplifier circuits cannot be 
housed in the same case for 

stereo reproduction. As long as 
you do nai need to control the 


- 
* 
+ 


i, pore 





volume and tone of each 
channel independendy, dual 
potentiometers may be used for 


— VRS — VR7. In this wav the lef 
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and ight channels are 
comrolled| simultaneously 
saving On potentiometers und 
front panel space. OF course, 2 
sev of loudspeakers or stereo 
headphones would be required. 
it may not be appropriate to 
mount two loudspeakers in the 
caseé dué to size and separation 
considerations. i: may, however, 
be useful to instalia single 
intemmll Jourspeaker to allow 
the amplifier to be used in 
mono configuration when the 
extemal speakers or heacinhones 
aré nat connected. In this case 
inc. ouiput sockets should! be 


wired such thai the internal 


speaker is disconnected when 
the appropriate extémal output 
is in use. This approach may 


appear simple but is nevertheless 


effective. 


Other ideas 


lor chase reacters who like to 
experiment, it may be useful to 
acdc acklitional features to the 
amplifier to make it into a 
versatile rest ser. These features 
have not been included as pan of 
the hasic design as nexjuiremicnts 
vary considerabh: 

lf you are interested in radio. 
you may wish to ackl a simple 
AM detector circuit to one of 
the inputs.. This wilj enable AM 
receiver IF outputs ec. t0 be 
monitored and could be useiu! 
when designing or repairing 
radio circuits. In its simplest 
form this may be nothing more 
than a cliode-and a capacitor 
connecter to the input. Some 
additional buffering may be 
achisable to prevent the amplifier 
infu from excessively loading 
the receiver IF stage, Oiher 
ivpes of cemoculator could also 
be added. The complexity of 
these vanes depending on the 
ype of iransmission being 
cemuoxdubied and the frequencies 
involved. Readers wishing to 
expenmient in this area are 
referred to the Books section of 
the Maplin catsiognue. 

As mentioned, it may also be 
useful to include a simple 
oscillates to enablé a rest siznal 
to be injected into other pieces 
of equipment without the need 
for an éxtemal signal generator 
For signal racing purposes ac 
audio frequencies, the ougiy 
from the oscillator need not be 
particulariv sinusiodal and 2 
fixed [requency (usually 1kHz) 
will often suffice. Even a simpte 
square wave oscillator with a 
variable ourput level control 
may be suitable. There are many 
designs for circuits of this type. 

If the oscillator is housed in 
the same case-as the test 
amplifier, prolems may be 
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Left channel fiput 4 


Reoht channel input | 


Figure &. Connecting a stereo 
source to the test amplifier to 


provide a mono output. 


expenenced with signal 
breakthrough into the amplifier 
circuit, Where necessary, this 
can usually be overcome by 
screening. A simple method is 
to mount the oscillator id a 
s¢parate metal box inside the 
case of the test amplifier FF 
amuinged correctly the output 
socket may be brought out 
directly on the front panel of 
the amplifier without the need 
for. any exposed internal wiring. 
Of course, care must be 
taken 10 ensure that the ourput 
level from the test oscillator is 
not excessive for che circuit 
under test. Injecting a hich 
signal level into a sensitive 
circuit will tencl to Gverioad it 


‘giving Gilse results anct may 


even result in dannige io the 
equipment being testec. 


RESISTORS 


Ampffier Circuit Board 


Power supply 


Input Impedance 
The input impedance of the 
circuit is derermined mostly by 
VRE — VRi which have a 
nominal value of 1k. In some 
applications a higher input 
impedance may be required. If 


this is che case x simple buffer 
arcuit based around an 
operational amplifier IC may be 
used ahead of the xmplifier 
input. A apical example is 


shown in Figure 9 and mav be 


applied io a single input (P3. 





Ceramic 150pF 
Poly Layer.Q.4yF 





Pf, P5 or PO). It is warth noting 
that by its very nature a high 
impedance input will usually be 
more prone to picking up 
noise and unwanted signals. 
therefore, use of adequate 
screening becomes more : 
ImMpitant tian ever. Same 
additiona input filtering may 
be advisable. The value of test 
amplifier capacitor C7 may atso 
be increased to can ube top end 
response where necessary. 


' 
= i inall aa 
> 
~ 
a 
= 
2 
‘ 


We have covered a few applications 
for the Lest amplifier but there 
are probahly many more. ifvou 
do noi have an audin amplifier 
on your test bench, why nat 
give the project 1 tex. You may 
wonder how you ever gat by 
without is} 


WX58N 
W440 
AT41U 


GenDect 220uF 46V 
Genblect 22,iF iav 
Poly Layer 0.22uF° 
Ceramic 47OpF 


R1, 6, 7,11,12,16 Min Res 2k 
Min Res 22k 
Min Res 100R 
Min Res 56R: 
Min Res 1k. 
Min Res 120R 
Pot Lin 1k 

Pat log 47 - 


AY375 
WAV45Y 
WXG4U 


SEMICONDUCTORS ° 
tD1 LED Red 
RGi L78S09C¥ 
C1 LF354N' 
(C2 TBABZOM 


WL27E 
LU55K 
.WOQ30H 
WQ63T 


bd te ib Bh GD OD 


CAPACITORS 
| | C4, 2, 15, 18 

3,14 

C4-6, 13 


MISCELLANEOUS 


GenFlect 100uF 16V 
MiniDisc 0.4uF-16V 
Genblect 20uF 63 


DIL Socket 8 pin 2 
Pin 2145 


BLA7T 
16 pins FL24B 


ho db 


P1-36 
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The ADC-200 tange of PC based oscilloscopes offer 
performance only previously available on the most expensive 
‘benchtop' scopes. By intergrating several instruments into 
one unit, the ADC-200 is both flexible and cost effective. 
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Connection 
oscilloscope: 
exemple J 
powertuly ¥ 


VPC gives the ADC-200 the edge over. traditional 
ability to print atid save waveforms is just one 
price with PicoScépe for: Windows which-is = 
USE, with capprebensic: ending help. 
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| ‘Production line tests - jRivandelltiggertnedes*cS pitire: ene offéevents a 
¥ Faultfinding _ (Upto 50'MHz spectrum analyser 2 200 
~ Education :: Large’ buffermemofy | j AOE: ’ 
Pune ~22-200/700 £499  VG52 " ; 
software, cables and Mf 79-200/50 £399. GS70 te 


supply. Prices exclude VAT ADE-200/20 £299 GS63 


A scope at your fingertips..... 


Once oscilloscopes were heavy and clumsy to. handle, but over ihe years icy have 
bécome smaller and smaller. The ‘latest: ‘development.n this field has just arrived a 
digital storageoscilloscope in a‘handy slimihousing, scarcely longer than a pencil and 
aboutas thick as your thumb. Despiteits small size, its performaneg, , = 

can match that-of a service oscilloscope. a | 





i: Applications i: & PS ’ “Y Sample ‘rates from 
Vv On-the-spot j sim . nsito'ims 






pemeurepents ‘¥ Up to.20MSis 
¥ Hobby electronics Set < ~ 
V Measurements in aa >, a ss 


amplifiers Uf = =~ ees 


¥ Productionlinetests ~ Péices extlude VAT | Order code PF00 










Figure 1. Roundabout 
Ughts and LEDS. 


OE 





cual secondary tansformer, one secondar: 


WY 
414 | ON CPE aa } being input to diametrically opposed points 
md across ihe cing of lamps around the 


: roundabout (Figure 3A). The organ lamps 
are driven from the other secondary 
winding output See Figure 38). 
Multi-core ribbon wiring is extensively 
used (see Figure 4} to enable neat grouping 
of ihe wiring and to facilitare the use of 5- 
© @ ¢ ¢@ | & 8 € eeeneoee8 oe 8 868008668606 6 © : pin connectors a each junction of the 
Stan Yong Betis the electronic and electrical — Soundings (hese rountings must De 
> sepurated during dismanting of the 
aspects of a model carousel. Mechanical details for © coundabour). The dashing LEDs on the 


the project will be found in Model Engineer, issue rounene ay ah fed roe 
| : A further 3 9S ATE 7 edt ang 
| 4087, on sale 12th oo Pampers 1999. : : 


the organ 10 illumi:nare this central feature 
1985 the writer was secking an activin: 
| [:: occupy his retirement years. AS an 
engineer invalved in precision electro- 
mechanical engineering, it seemed that an 
ideal sofucion would be io use his acquired 
skills in creativiny ingenuiry and manual 
dexienn. To vis end he decided io huild a 
mite) of 2 fsirerouncl rouncdabour 10 a scale 
of 1/24th. This would involve intricate work 
in wood, meial, plastics, glass ancl electronics, 
| all of which seemed to fit the bill exactly. 
The aspects of the desivn of interest to 
Rlectronics and Beyond reatices lie in the 
three principal assemblies af the maxtel, 
nanieh:- 


1 The roundabout electrical supplies anc 
Vasher electronics, 





2 ihe coniral moxiule (which operates 
the drive motor, the lamps and the organ 
music prxiuction 


| 3. Inter-cabling, 


4 
if 


| The Roundabout 

| This 25 illuminated by a nurchér of miniature 
12¥ IW’ LES lamps, there being LOS of these 
distributed above the 30 horses and. six 
cockerels, and fed by a duaHeed cing main. 
The supply is 36V AC 501 Iz from 2 230VG6V 
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(see Figure 2 & 38). All of these lamps are 
armanged in groups of three in seres; all 
groups of three being in parallel and 
supphed at 36V AC. The 108 roundabout 
lamps are supplied via slip rings at the 
centre, see Figure 34. (The slip rings and 
brash assembly were irom a car alternator!) 
There are two main reasons for grouping 
the huinps in three’s : 


1.4 failed limp could be easily traced 
since only ane of three would be::u 
fruit (as apposerl io the Clirisumas tree 
lights problemi). 

2. The curren: carricct by the stip rings was 
reduced to approximately 3A. {If the 108. 
roundabout lamps were in parallel fom a 
12V supply, the current would be 
approximately 94) 

Heat shrink sleeving was used for 
electrical joints (RZ59N) and 2mm silicone 
rubber sleeving (CC98G) for ‘Universal 

Joints* at angled crankshaft connections for 

the Gide drive mechanism (see Figure 4). 
The 12 peripheral pancts around the 

model (the ‘roundings’ which carry the 

words of pictures) cach have 2 coloured 

LEDs of 3mm diameter (see Figures 1 and 

3). Each pair are caused to flash alternately 

from a ‘Dip-Bap’ circuit in the top zone of 

the roundabout (see Figure +4). The flasher 


Gmup of 3 lamps in 
Series. 

106 Jamps tetst, 
12V 14 


Z5¥ vie slip rings 


Figure 3a. Dual feed ring maln. 


circuits is energised by a battery which is 
connected! via an ulera-minianure relay 
(FM92A8) from the 36V AC supply, rectifiec!, 
smoothed and throubh 2 8200 dropper 
resistor in Lhe coil supply to wbbiain the 
required coil operating voltage (see Figure 
44). The fipfiop is driven front a 9V PP3 
Nickel Cadmium buttery which is applied to 
@ ‘battery life extender circuit (using 2 
RC-H190N} via the relay Gee Figure 4A). The 
aurput is fed to the flip-flop unit AV shown in 

















Figure 4A resulting in a voliage of 2¥ being 
? supplied to the LEDs in two groups of 12 in 
: the ‘roundings’. Various colours of LED were 
: usec co enhance the artistic effect. There is a 
makeybreak socket in die 9V banery supply 
allowing recharge with the battery in situ. 

A dinimer switch (FOTOL) is used ie control 
the brightness of the main ningsten famps. 
Phe LED's will oniy flash when the applied 

> Voltage level 10 the tungsten lanips causes 
> the relays to opemte, thereby connecting 












230V/36V : 
; fvin ofp - 
F4 $ transformer F3 : —— 
fo To 33 , — 
i : : organ Stationary 
foo. Over ride : lamps rd 
; : switch : ? 
2404 ip i ; 
: 7 iy Roundabout 
c e . >: assemblles 
ne T1080} : 
. = roundabout + : 
; lamps 
ee Rotating 
: TI 
; ; Supply Vollage 
: = ; ? Plain i/p 230V 3A fuse : 
2 oe ? Roundabout 6V DC 0.4A fuse 
; : fin-foo F 
: 1 ral ays : Cassetie motor 3¥V OC 
220V AC : i. Audio Amptifier 6¥ DC 
to GV OC : Organ lamps 36V 1.6A fuse 
: 200 mA : Roundabout lamps 36V 5A fuse 
i —— PSU LED flip-flaps $V DC or 3V DC 
; (via refays ‘A’ oc ‘B’ In Figure 4A) 
LEDs 2V0C 
: (Figure 7A} 
Cassette : 
pl Cassette To i 
: PSU moter 
3V¥ DC ; 
9 3 ; 
1 a (Figure 7B) Audio 
: : 4 
Ammen amplifier 
3 amplifier : 
f ¥ : 
: To roundabout : 
3 Speaker : 


Control modute 


Figure 3h. System supplies. 
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| Figure 3. Roundabout 
| and control modute. - 


Low Voltage 
Warning | 


svoc _= Battery 
25mm bife 
Recharge ee. Ed 
Socket RCS180N 


Ses Circuit 
Dizgram 


Fit 4-pole See parts lisl for suggested LEDs 
420A Change-over 


nie Switch 


sTuF 


36V AT Ct mee gay Sur} * J 


Figure 4a. LED flasher system. 


Common Fole 


12 LEDs connecied via . 
4-pole switch - see Figure 4a 


ILE 


47uF 16V 47yF 16 


5 


TRI 
TIPStA 





Figure $b. LED flasher circuit. 
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Figure 4. LED filp-flop 
assembltes, 


Battery Life Extender 


Figure 4c. Battery extender circuit. 


the relevant battery to the flip-flaps. (Care 
must be exercised when associating 2 
dimnver with an [M317 as the waveform 
may cause malfunction of the EM317.) 


The Control Module 
(See Figure 5) 
This provides the supplies for: 
a) The niain tungsten ehting 
(including dimming). 
b) The roundabout motor suppl: 
¢) The audio output io the speaker housed 
in the orean. 
Power supplies are derived from a 230V 
50Hz mains via a tornicial crensformer 
yielding nvo secondary outnutss of 36V (see 
Figure 3b). The dimmer provided in the 230V 
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OV 


Figure 6a. Cassette motor supply 


From r 
‘Walkman’ ofp 


Cermet 


Figure 6b, Audio amplifier for cassette output. 


supply sives an output which is tess than 
230V (due io waveform distortion) but this 
results in an extenced lamp life due wo under 
running without noticeable reduction in light 
ourput. To dare all 147 kamps have run for 





2) ELECTRONICS AND BEYOND March 1999 


approx. 50 hours.(about 7400 lamp-hours) 


without a single Silure, An over-ride switch is 


orovided in case of failure of the dinumer and 
allows the full 230V to he apptied to the 


: ininslomier primary winding (See Figure 3b). 





Pp ay 
To cassette 
motor 





A moter supply is cbtained irom a 300mA 
prover supply XXO9K (see Fieure 3h) giving 
ourpuss of 3¥ to #2V DC from a230V AC - 
input . This was set to 6V DC to mun the 
main drive motor of the roundabout. 

The 6V ourput is also usect to nun the 3V 
DC tape motor via an LM31/T (UF271) etrcuit 
(see Figures 6 and 6a}. The tape plaver is a 
reversing cassette unit built ino the control 
moxie (see Figure 7}. 

The output tom dhe iape player is 
amplified using a TDAS20M circuit and 
associated components (see Figure 6 and 
6b}. The control madule is haused in 2 steel 
insoument case with handles (model 
2610/186, arder code XJ34M) with all knohs, 
indicator jumps, connectors, fuse holders 
and switches from: Maplin stock (See Figures 
5 and 8}. 


Inter-cabling 
Four cables are needed as shown in Figure 3: 


-230V mains 3-core, to the rear af the 
control module, terminating ina 
Eurosocket HLIGS (this cable is shown 
coiled in Figure 3). 

2.36 AC from the front of the control 
module co the rear of the roundaboux for 
lighting (4-way sockets FR24B). 

3.6¥ DC from the front of the contro! module 
to the rear of the roundabout tor main 
motor supply away sockess FR22Y/HP97E). 





4. Audio output from the front of the 
conudl module io the rear of the 
roundabout for organ speaker input 
(ockahle moano-jack plug FV03D2-way 
and auctio socket FK22Y}. 

Again all connectors and cables were 

Obtained from Maplin stock. 


Summary 


The complete model roundabout measures 
i9 inches (483mm) in diameter by 11 inches 
(280mm) in heicht anct rotates ar 6 rpm. 
The initial build took 3,500 hours over 3 
years with a further to years af 
improvement. The ornately decorated 
horses and cockerels execute a conventional 
galloping motion and are accompanied by 
gcnuine Gavioli organ nousic — the whole. 
Hluminated by 150 of miniature lamps. 

The model is used to ive tatks to variaus 
organisatrons, such a5 schools, community 
centres, Probus Clubs and professional 
INSHTaONS. 

The writer grateful acknowledges the 
basic design parameters of moon, gearing 
and wooden structures provided by Model 
Fair Designs of Mr Vic King, Oxford. This 
desten was mexlified by the writer to provide 








‘CASSETTE PSU - FIRMINE 6A 


RESISTORS 

‘Ri ‘Min Res 220R 
RVi = Ceniet 5k 
CAPACITORS - 
C1 , Minidisc: 100nF 
‘C2 ‘Minélect tuF 63Y: 


AMPLIFIER FIGURE 6B 


RESISTORS 

Ri Min Res 40R - 

R2< ‘Min Res 20R 

‘R3 Min Res 220R 

‘Rd Min Res: 56R 

‘RS. Min Res 1R 
‘RVL-Pot Log 10k 
CAPACITORS. | 

C13 _Minelect 100uF 16V 
C2,6,8. Minelect 47puF-16V 
C4 Ceramic 220pF 

C5 Polyester 220nF 
C7 Patyester 100nF 
SEMICONDUCTORS 

IC TBAB20M 


MISCELLANEOUS = 
LYS Suitable 8{2 Speaker 


BATTERY LIFE. EXTENDER 


RESISTORS 
RL Min Res:1M 

R2 Min Res 110k 

R3 Min Res 12 

R4 = Min Res 940k 
R5,6 Min Res 130k 

R7 Min Res 43k 

R& Min Res 470R 
CAPACITORS | 

cr PO Elect 47pF 25V 
C2 Ceramic 47 pF 
SEMICONDUCTORS 

DL 1IN4148 


SUGGESTED PARTS EIST 


Front pane) with switches and :knobs. 





MIM 
Mi40K 
Ni2K 
MS10K 
Mi30K 
Mi3K 
M470R 


‘VHS2i 
WX520 


OLROB 


improved bearings, limps sunplies, wiring, 
unique art work anel plastic moulded. horses 
unc cockerels of traditional design. 


Mechanical details for this project 
will be found in Mode! Engineer, i ‘issue 


‘4087, onsale, 12th February 1999. 
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Stan Young was formerly. Chief: | 
Installation Engineer of Laser Systems 
Group, Ferfanti:Ltd., ‘until 1989. He is 







a B.Sc., Chartered Engineer, Fellow af 
the Institution of Mechanical Engineers. 
and a Fellow of the Institution of 
Electrical Engineers. 






11 Choke 1mH -WH4TB: 
LED1 = Low Currérit-5imm Red UK48C 
LED FLASHER SYSTEM FIGURE 4A 
RESISTORS 
R1i,.2 Min Res 820R hB2O6R - 
CAPACITORS Y oe 
ort Minelect 470uF 63V * ATS4F 
- SEMICONDUCTORS - n: 
D4.  32N4001 | QL739 
LEDs. (8 Coloured 3mm LEDs 24 UFOSE} 
SYSTEM SUPPLIES FIGURE 38 
¥4 Toroidal Trans 160VA YiK24X 
Fi, 20mm Fuse 5A DAOZC 
F2 20mm Fuse 400mA’ C7938 
‘F2 20mavFuse 1.64 CZ986 
‘Dimmer. 
AC Adaptor 300mA XXOSK 
Panel Néor Red BK52G 
2610/1480 Case IZM 
'12V IW.LES lamps 108 off: WL75S 
Heat Shrink Sleeving as feqd +. RZ59ON 
2mm silicone nbber sleeving as reqd CC9BG 
4-pole C/O Switch i FHOBS 
Uitra"Min Relay ye FMO2A 
Eurasocket . HIA6S 
44yay Sockets. as. seqad. FK248. 
2-~ay Sockets asveqd: FRK22Y/HFO7L 
Lockable Mano Jack Plug FYO3D 
‘Dimmer. Switch FOLOL 
QV PP3 NiCd Battery YN52G 
FLIP FLOP. CIRCUIT 
RESISTORS 
Ri2 ‘18R 1W 
2.% 36R. fin Res in parallel M36R 
VR4,2 22k Horz Preset. UHOS4E 
CAPACITORS 4 
i 220uF 16V GenFlect AT41iU 
C23 -47pF.16V GenBlect ATSON 
SEMICONDUCTORS 
TRL2 ‘FIPSIA OLI5SR. 
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Paul Freeman-Sear returns to bis Lego building days 

but this time in a virtual world with a review of three 

packages from Lego Media International, a separately 
based company set up to develop media products. 













Creator When you've finished, click 

: ee on Play and the whole thing 
wel ae —_ din comes alive. complete with 
problems in Jing 


urbay sounds. Imagine you 
are ina helicoprer anc you 
can ‘fy’ over the action and 
view at any angle with a 
day or night time scene. 
This is where £ found it 
thoughtful of the creators, 
you can set your play 
foOwn to run using a real 

Clock with a dav/night 

ovdle or introduce nicht 

at the scene at the 
press Of 2 button wit 
the lights coming on at dusk. Clever! 

As with all Lego Media products it is easy to 
install. On the first non you can po sirainet into 
the rutonal. It goes without saying, this is for 
the kids in the household (honest) and really. 


anything in Lego bricks 

is the frustration that 
Might ensue When vou 
don’t have the correct 
bricks to finish the job. 
‘Translate your building 
prowess to the computer 
screen and you are limited 
no longer. Creator, launched 
at the end of Jast vear in time 
for Cixrisimas does just dhis. 
Create what you want with 
siandard Lego parts and place 
them ina rypical Lego scene : 
raken either from stock urban situations or 
even pick your own roadways and buildings 
antl you are ready to experience dhe aciion. 
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Build 


> the lower age ead is limited oaly by 


comprehension and basic command operation 
of a computer. However Iam sure adulis will 
be interested in fooking over shoulders. 

When building up a model, opening the 
‘toy box’ icon will reveal a vadicry of options 
inclucting the mpe of ‘Lego World’ you want 
to buitd in, and the hype of preset madel 
buildings you would like 16 place in your 
scence. These include a tot of the standard 
models you cin buy with reali bricks. Then 
we go on to the types of bricks ar your 
dispasal and of course in the colour you 
want. The action of fitting bricks together is 
helped by shadows for correct placement 
ancl you get 2 clicking sound effect of rhe 
bricks locking ir place. 

There is 2 whole range of vehicles to choose 
irom. Set then up with a driver or pilot on 
their predetermined path in the air or on the 
roads and away they oa. Action drcks will 
hinge, ro.ae, pive off sounds, flash and 
Huminste all ar you're programmed command. 

iFvou are looking for more spectacular 
action, there wre “Destruct” bricks,. These 
fiendish lide bricks, if placed within your 
motel or if placed an their own in the play 
scene will explode at the mere click of a 
mouse burton. A more pre-planned approach 
is to program the detonating mechanism with 
timed or random fuses. Is this fun or not? 

And when you have mace 2a model to be 
proud of you can save in che usual manner 
The buiiding instructions of your favourite 
model cun be printed out anc given to frends. 

I would thoroughly recommend this one 
at £3499. | 


Chess 

Nov this is a game to revive the stimiudus of 
strategy ant thinking power of chifdren. 1 
remember how mentally refreshed | was after 
4d game of chess ves ago. And so it was with 
this one from Lego. With the exceilent 
standard of tutorial over,should your 
children need it, a game can now commence. 


= You have the option of choosing real images 


of chess pieces or replicing them with Pirates 
or Wild West characters and with a choice of 
backoround. Once stancd, the game 
progresses with running commentany/advice 
on what you can or cai do. Either playing 
against the computer or 2 fiend, the board can 
be viewed from many angles using real rime 3D 
iechnology. Having said that, moving one of 
your chess pieces to some of the fanciid angles 
might just be a fide bit diffeult ifyou are 
playing a friend on the same computer, the 
board will rotate for each move. Thar’s neav A 
vamie is also passible over the Intermmet 

















Meanwhile back at the board, clicking on your 
intended chess piece and indicating the 
square to move to, the chess piece will walk to 
the new position. In the event of you taking 
your opponents chess piece, an animared 
sequence begins from one of over a hundred 
different battle sequences in cartoon. The 
game can be customised accorling to the 
level of ability of the plaver. So starting at basic 
level winning agains: the computer will give 
the child confidence to move on. 

Chess is an excellent wav to encourage 
and develop forward planning for chikdren. 
Well done to Lego for its anempts ta revive 
and reintroduce this ancient game te young 
ones. Suggested! Retail Price guide £29-99. 


Loco 


Playing trains on a computer has 2 clifferenc 
ring about it. The trsins basecbin this -- 
package are. different from using a normal 
layout or indeed what vou might expect. It 
is loosely based on the Lego System train 
concept. You can choose:a variety of basic 
enpines, carriages and a huge variety of 
buildings and trackwork. Staring with a 
choice of basic backgrounts, the-track can 
be faicl Gut albeit with fixed tight curves 
points, crossovers anil straight sections. 
When you are ready you can encourage the 
trains to come out of the sheds 
and steam around 
the rick, with 
that now 
familiar awful 
sound, [im sorry 
Lo say of the mid 
weal dAmencan 
‘Casey Jones’ 
steam whistle - oh 
dear! Has anshxxdy 
ever heard of 
British sampted 
sounds? You can 
alter the points 
ahead of the. twain, 
chanee the signals ro 
‘Stop, go or reverse 
otherwise the train 
| will stop ata red light. 
t 


i 
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Curiously, children can nervork up to 
nine PCs with Loco and they can send 
pictures and souns.on the train ia whoever 
else on another PC or indeed to their 

friends on the Intemet via a Lego 
Loco server. Is unis package reaily 
for kids? They can also create their 
own postcard designs and send to 
their friends excernally by e-mail 
or.intemally to vanous Lero 
characters on your layout. 
Postcards can be accessed from 
the ‘Post Office’. Yes this is a 
post office building that you 
take from your buildings 
selection and place on your 
layout. Clickine on the posi 
office will make available to 
you everything you need io 
create your posteard. Any 
cards received from your 
fends (by E-mail} can be 
put into an.album, a virtual 
one. af course. 
Although this is an amusing starter 


:: package for the kids to experiment with 


a+? 


sidviatedéies 


setver 
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track circuits and basi¢ train control 
mechanisms, this is not one for the more 


serious enthusiast. It also seems ta be an 


exercise in showing children how to 
communicate by posteard mail using a train 
to take vour mail on screen to fictional 
characters or by e-mail to real friends. 
Depending on what the original idea was 
behind this sofware, the model railway 
desien concept is a good one and has huse 
potential for the serious designer if 
appronpriare. software was out there. Sounds 
like both parties should ger their heads 
together for some serious software to 
incorporate some real images of models in 


3D of course.. 


Suavested Rerail Price £24-99 


And finally.... 


The only reservation [| have with ail these 
software titles-and it’s not juse Lego bur 
many educational sofmware uiles, is on the 
voice output. It wouldn't have caken much 





fo usé English accents and a good stock of 
plain English phrases for ihe British market. 


- Perhaps fm not ‘cool’ enough in these now 


se hdddd bade 
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warner climates and it’s onty adults that 
worry about such ubings! 





Basic computer requirements 
for all of these packages: 

FC only 

466 Pentium or abe vath Windows 95 or above 


45h) RAM Kin 

50M Free space 

2D Grastics card (Advised) 
Soundcard 
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Ontical Radar for 
Early Cancer 
Diagnosis and a 
New UK Centre 
for Lung Cancer 


Research 

Cancer is the biggest killer in 
Britain, causing 25% of alk 
deaths. Nobody can be certain 
that they won't be affected by 
some variant of the disease. 
Treatment may require surgical 
removal of tissue. or specific 
drug treatments, but whatever’ 
the individual circumstance 1:in 
3 of us will develop it during 
our lives. There may be 2 lina 
hundred thousand billion 
chance of pvo things going 
wrong simultaneously in a ceéll 
but as there are aboaur 100 
iillion ceils Bi the human body 
there is a high statistical chance 
that it will happen sooner or 
later. Sa when scientists 
announce any step forward in 
this fight the media will often 
hail this discovery; and quite 
understandably. Results from 
the American drug Tamoxifen 
suggest that it prevents breast 
cancer in high-risk w omen, and 
coincides with the announcement 
of ‘gene p:53° which may . 
protect against the toxic side 
efiects of chemicals in tobacco 


AEOEARGH 





Dr Chris Lavers looks at a lasting 
legacy to the popular entertainer Roy 
Castle who died from lung cancer. 


- smoke. More receniy, news thar 


mo drugs (angtostatin and 
endostatiny can kill mimours in 
mice caused 2 great deal of 


: excitement, and a 5-fold nse in 
: shares value for US company 


Entremed. Giver in combination, 
a tumour’s blood supply is cut 


3 off, and appeass to be effective 


against all solid tumours, 


: including breast; colon and 
: Jung. Pionéer research using 


this therapy is taking place at 


Mount Vérnon hospital in 
Middlesés and in the USA. 
Tragically che three main LK 
cancers hung, breast. and bowel, 
claim about 37,000, 14,000 and 
12,000 lives respectively 
annually. Rather than trying te 
find a single treatmenr to 
combat all cancers, research has 
focused. on investigating a 
Specific cancer cell's weakness, 


and then developing a drug thar 


will target that ‘cell. 


Early diagnosis of cancer is 


2 clearly very important, Two 
? prororype sensors developed by 


Dr. Peter Andretzky at Germany's 
. Erlangen University, will help to 
do this by measuring how skin 


: Scatters light to reveal both 


healthy tissue and tiny melanonis 


growing below the surface. A 
> spectral radar, or modified 
: optical Abre interferometer, 


measures-a vertical skin profile 


: by lightscattering and is 
: Sensitive enough (o show the 
; effects.of moisturising cosmetics 


(Figure t}. In principle his 


spectral radar may measure skin 
: cancer with:a 50m resolution, 

= conventional ultrasound 

> accuracy is approximately 

: 0.150um and gives 90 tumour 

> details. In the US atone it is 

; estimated that skin cancer 

: affects nearly 28,000 people 


each year, killing 6000. If 
spotied early, tumours can 
usually be removed by simple 


: Surgery: An important medical 


aim in experimental dermatology, 


: or skin studies, is io quamitatively 


measure alterations of the skin 
inan early state. These alieratians 
occur on the surface of the skin 
as Changes in topology, rexture 
and marphology visible as 
changes in skin light scattering. 
The spectra! radar is.a fibre © 
sensor for acquiring human skin 


Comparison between human skin with different moisture content 


Optical Metrology Group - Chair for Opting - Univernty of Extenger; 
Prof. G, Hauster, AM, W. Lindner, A. Sctuztz 


hand without treatment 


cea) oO ym 


thickness of epidermis: 220 pm 


Figure 1. Spectral radar detects moisture changes [n skin. 
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hand 30 minutes in water 


| scattering amptitude ¢ 


thickness of epidermis: 350 um 





OT 


morphology: The scattering 
amplitude a(z} slong a vertical axis 
from the surface into che body 
can be taken in one exposure 
aul is called an aptogram. A 
broadband light source (i0mW 
supertLuminescent Diode, SLD, 
with peak emission at 8i0nm) is 
focused onto the skin. 
Backscattered light is combined 
with a reference signal Different 
wavelengihs are separated by a 
spectrometer with a resolution 
of 0.65nim,.and 2 1024 
photodiode array: The array 
ouiput is processed with a 
Fourier iransform and calculates 
both amplitude and scattering: 
site location. The dynamic 
range and spatial resqlution are 


Figure 2b. 































Photo -1,-Roy:Castle, 


P 
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-79d8 and 1Oum respectively: 
The Coherence Radar extracts 
height information (profilometry) 
irom white ight correlograms. 
In vivo measurements of 
human skin, where the sensor 
is brought to the patient are 
possible (Figure 2}. The sample 
area is 4 X 4 mm, and the skin 
profile takes only 15 scconds. 
The clinical relevance of in 
vivo dar has been demonstrated 
in dermatology, Andretsky 
succeeded in measuring skin 
cancerin companson with 
healthy skin: Both show different 
backscattering propenies. With 
the spectral radar he measured 
layer thicknesses which vary 
only in scattering coefficients. 
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Figure 6. Roy Castle Lung Cancer'Centre- 


Credits: ‘University of Erlangen ‘and the Roy Castle Lung Cancer Found 


Peter says “the coherence radar 
is used for optical coherence 
profilometn, the measurement of 
the 3-dimensional topology of 
the hunvin skin. The coherence 
radar acquires in vivo 3D 
topalogy of the skin. The spectral 

radar alsa developed at our 
Institute is applied in optical 
coherence tomography (OCT), 
for the measurement of the 3D 
morphology of skin.” 

A mobife and compact 
spectral radar has been built 
(Figure 3). Measurement of a 
forearm displays deep 60um 
wrinkles and shallow 30u1 
wrinkles. Shallow wrinkles 
decrease with increased skin 
wee. Processes such as wound 
healing. the effects of cortisone 
applications and cancess are 
encoded in the.iopology of the 
skin. Andretzky'’s group 
measured the moisture cantent 
of human skin in she hand. 
Figure 1 shows a comparison 
berveen a skin oproeram 
before and alter moisnurising. 
The epidermis of normal skin is 
~~ 240m. Skin cancer increases 
backsecatrenne by the’ 
accumulauion of melanin. Ina 
melanoma melanin the 
epidermis extends 1a ~- 602m. 
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The thickness of the stratum 
corneum of human skin can be 
measured, firstly in vitro and 
then in vitro after surgery’. 
Optograms show the thickness 
of fhe hand ~160um, and 50um 
on the back. Optograms are. 
confirmed by histological 
images. The Spectral radar can 
distinguish normal skin from a 
malignant melanoma which 
scatiers more than normal skin. 
Lung cancer kills 2 person 
every 15 minutes in ihe UE. At 
present in the UK, lung cancer 
has the highest male mortality 
rite, and in: womer it is now 
secancd only io breasct cancer, 
Sacdily chis is changing for the 
worst, a5 in some pans of the 
UK lung cancer in women has 
overtaken Jrreast cancer, In 80% 
of cases, lune cancer detection 
occurs beyond effective 
incaiment, resulting ina high 
mortality rate and a poor overall 
survival rate. One cause is 
radioacive Radon pas which 
seeps out of the ground and 
into homes, responsible for 
about 1] in 20 lung cancer deaths. 
Whole aneas of Comvwall, Devon, 
Derbyshinc, anc Scotland are 
worst affected. Racion occurs 
naturalfy in the Earth's crust as 
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ation. 

pan of the Uranium decay chain. 
Iris known tha: Czechoslovakian 
and Fast German Lirinium 
miners circa 1950-1970 hada 
hieh risk of developing. cancer. 
Latest research sugpesss thar 
50,000 people live in homes with 
unsafe Radon levels. However, 
smoking is generally accepied as 
the most frequent cause of king 
cancer, and ye? many people 
(about 4000 a year) sulfer arn it 
without ever having touched a 
cigarette, like Roy Casie, 

At the Roy Castle Lung 
Cancer Foundation researchers 
are working towards early 
diagnosis.and climination of 
lung cancer, improved patient 
treatment, family support, and 
heatth education to-help pive 
up smoking and ensure that 
chiluren never start. The Lung 
Cancer Fund was founded in 
199) 10 raise public awareness 
of lung cancer and initiate a 
programme of research into its 
development, prevention anc 
management In 1993 the icles 
Oof.an Internalional Centre tor 
Lune Cancer Research was 
conceived, and Roy Caste, 
recognised Christian musician 
2nd popular TV host (Record 
Breakers) wes approached to 
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give his name ro a £12,000,000 
tppeal io build, equip and run 
the Centre. He was one af the 
best-loved and respected 
entertainers this covniry has 
ever known. His showbusiness 
career spanned 40 years 
encompassing television, film. 
theatre aod cabaret, He was 
shocked to find thar there 
wast 2 single research centre 
iy the world dedicated 
exclusively to the study of this 
disease. Since Roy’s deail in 
September 1994 (aged 62) his 
widow Fiona has worked 
tirclessiy and with great 
enthusizsm to further the 
development af this charin, The 
Centre was completed in May 
1997 and opened to research 
scientists in October following 
fitting out of the laboratories. It 
100k.15 manths to build, at a 
cast of: £4,000,000, with 
estimated running costs of 
£2,000,00) p.a., and apart fram 
a grant of £150,000 has been 
funded entirely from public 
contributions. Phase 1 was 
completed at its grand opening 
ceremony on May 11th earlier 
this year by Sir Cliff Richard, 
and ineluctes a molecular 
binlogy (genetic) laborarary. an 











epidemiology unit, a fecture 
theatre, seminar rooms and 
other teaching facilities, Dr Judith 
youngson, epidemiologist 
and Associare Project Director, 
has the rote of identifving 
individuals who are ai most risk 
of developing cancer. She will 
also investigate exposure to 
cancer causing agenss in the 
worsplice, diet, Ginily medical 
history and areas of residence 
for clues about environmental 
and social factors. Current 
criteria will help select men and 
women who may develop the 
disease and these will be seen 
annually in Boundation funcled 
clinics. Detailed questionnaires 
will be complementect by lung 
samples which will be scudied 
far genetic code alterations 
using saphisticated technology 
in the lahoratories: Mutations 
are caused by carcinogens in 
iobucco smoke and other 
agents. Over tinle 2 series of 
unknown peneiic. mutations 
takes place until énough ceil 
damage occurs to make it 
Malignant and a cancer starts. 
Seven thousand high risk 
indivicluals will be monitored 
for 10 years and will help to 
identify mutations occurring in 
lung cells before and after the 
final step to malignancy, 
diagnosing cancer bélore it 
happens or at least in its early 
stapes. This is a realistic long 
term nope and one which will 
transform the management of 
lung cancer. Hf early lung cell 
changes we found, high risk 
individuats could be predicted 
and screening propranunes mae 
possible, rather than waiting 
until a numour has formed. 

The Roy Castle lung Project 
and Cenrre is the only purpose- 
huilt centre fir hung cancer 
research in the world. The first 
scientists who started work in 
Trerpoo! Universicy have naw 
transferred to the Centre. Already 
they have identified an abnormal 
geneuc area in lung cancer. Two 
of the major problems with lung 
cancer are that it can quickly 
spread from the lune into other 
parts af the body and tumours 
can gros at a phenomenal rare. 
However, ciderty patients have 
nvarkedly slower tumour 
growth aml fewer secondary 
tumours. The Foundation has 
fundedl chree years research at 
Manchester and Dundee 
Universities io provide valuable 
infarmation in develaping 
therapies which may ‘slow 
down’ blood vessel formation in 
or around tung cancer. Fueure 
objectives for the Foundation 
inchicde the identification and 
eradication of risk factors, 
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Screening programs, and readily 
available fherature and 
counselling. 

If you would fike to send a 
donation or want to know more 
about the Koy Castle Lung 
Cancer Foundation then contact 
them at 13 Stratford Place 
London W1 (eel 0171 355 1257). 
E-mail:roycastle@ enterprise net 

E-mail): pfa@undine. 
physik.uni-ertangen.de 


Forthcoming Electronics 
and Electronics related 
conferences 

IPOT The nage Processing and 
Optic Technology conterence 
will occur beoween the 17th and 
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18th of Febmiary 1999 io Hall 14 
ait the NEC Birmingham. Open 
times: Wednesday 0930-1760. 
and Thursday 0930-1600. This 
will be the preraier event for 
the image processing industry 
and brings together the largest 
gathering of imaging and aptics 
professionals in Europe. The 
conference is free io all visitors. 
Tickets are availshle by calling 
the conference howine on: 0182 
617744 or by pre-regisrering 
now on the worid-wide web at 
Wa. ipot.com. 


“Microscopy of Semicanducting 


Materials” will iake place berveen 
March 22-25 1999 a1 Oxford 
University. Areas to be covered 
include: bulk and thin film 





Figure 4. Optograms of human skin measured by Spectral Radar. 


> Semiconductor characterisation, 
: effects of semiconductor 

: processing treatments, and che 

: assessment of finished electronic 
© devices. Special sessions will focus 


on developmenis in high resolution 
imaging, specimen preparation, 


: supeflattices, and quantum 
: Structures. Contact: The Instinute 


of Physics, 76 Porland Phice, 


London, Tel: 6171 470 4800. 


“Tie Intemational Space Siuntion: 
Ceeaing New Opporainiiies.” A 


: 4th Intermmaional Space University 


(ISU) Symposium will be held 
in Strasbourg, benween 26-28 
May 1999. Contaci Mr P French, 
ISU, Suasbourg, France. 


> Fax +33 0398 65 34 47. 


Optical Metrology Group - Chair for Optics - University of Erlangen 
M. Bail, G. Hausiler, J. M. Herrmann, M. W. Lindner 


optograms 
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K7300 CHARGER 
FEATURES 


Charges NiCd or NiMH 
batteries 


“Selectable charge 
current 15mA to 
#50mA 


FER H 1 tate ehwe moe 


8 Selectable battery 
Voltages 4. zt 2V to 9. 6V 


rates Heete stte= =. 


52min fast charge 4 
14 hour normal charge 


Etat ertseguage Bg 


‘Automatic . 
charge/discharge 


K7302'CHARGER 


FEATURES 


Charges NiCd or 
NiMH batteries 


oon 


_ Ideal for in-car use. 


f “Can be used witha 
wide range of mains 
‘adaptors 


’ ‘LED cl charge ‘current 


0921 FO6 OO bOGe Pera ee 


Selectable charge _ 
current 





Tl and current timiting resistor 
: R2. R2 is determined by the 
: desired charge current, anc can 
> be selected to pive 2 charge 
: current ranging from 50m4 io 
400m4 (see table). D1 provides 


K7302 Charger 
This charger is verv simple anc 
is ideal forthe beginner to 
electronics. Figure I is the 
circuit diagram with charging 
controlled by senes transistor 
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06060 Cecilie mee Goo wee 
by John Nosely 


Velleman produce several battery 
chargers for both Nickel. Cadmium 
and Nickel Metal Hydride types, so 
this month we look at two from the 

range. K7300 is a universal charger 
and discharger with automatic 
operation, while K7302 is a very 

simple type that is particularly suited 
to charging batteries from a car 
battery, via the cigarette lighter. 


protection in the event that the 
circuit is connected to the DC 
supply the wrong way, and C1 
provides additional smoothing. 


A LED indicates that the circuit 


is Cannected. 





Charge Current R2 


SOA ATRIO. 25 - 


18R/0.25\ 
6.8R0.250 
3.9R 0.5. 
2.70.5 


200mA 
300mA . 


Table 1. 





The DC supply can he either 


> hard wired en to the board, via 
: TWO pins, or it cam he applied 

: via 2 standard internally 
switched power jack. Note that 
= this socket has co be fitredt 

; because of the internal switch 

> which disables the hard wired 

= connection when asuitable 


plug is inserted — if there is no 


= socket chen there is no 
: cannection to the hart wired 


pins. The input DC can be 


: within the range 6.5V 10 21V, 

: and is dependent on the battery 
: voltage The min/max suppiy 

: voltage for a particularly battery 
: voltage is shown in Bible 2. 


if you do not.use a DC voltage 


: in the range specified for the: 
cur voltage you are charging: 


then the circuit does nat 
function properk: The LED does 
nor ilhiminate if this is the case. 


' Construction 


: This is very siraightionwvard but 
> you do nced to selece vour 
: desired charging current to 


select the value of R2 - all the 
values as specified in Table 1 are 
included in the kic. Ir is quite 


: possible to make 2 mutli-charge 


current device by using 2 


© double pole multiway (way) 

: switch and mount the resistors 
= On the switch. This would make 
: it a very versatile anc! compact 

: charger that can be used from a 
: cCarcigarctte lighter socket. 1 

> would recommend the fuser) 


version (BV6A) lighter plug 


: which also features an LED. 


T1 is mounted On a small- 
finned supply heatsink. If you do 
mount the charger in 2 small bax 
then the LED would ideally be 
mounted off the board. 


: Remember (0 take care that you 


We ‘Supply Voltage 
Voltage in oM 








In + 
6.5¥ to 21V DC 
In - 


Figure i. Circuit diagram 
of K7302 charger. 


K7302 charger. 





get the diode, LED and eléctrofitic 
capacitor round the correct wat: 
Depending on the battery 
type and numbers will influence 
the npe of battery connector. A 
standard batters connector such 


as HF25F can be soldered to the 


board and then connected 10 a 
variety of battery baxes to suit 
the desirédi batteries, 
Remember that ideally to get 
maximum jife from the batteries 
you should charge at a current 
value 3/10 of the charsé 
capacity of the battery, If you 
decide to charge at a faster rate. 
then more care with charging 
times will need 10 be exercised, 
anc preferably, to discharge the 
battery prior to charging. 


1N4007 


T20R/0.5W 


Battery 


| 1.2V to 12V 


Charge Current R2 


50mA 

100mA 
200mA 
300mA 
400mA 


: Testing 


supply (order code ¥NIOL) to 
? charge 4x ‘C’ cells, with the 
: aulput voltage set to 12¥, and a 
¢ value of 6.8Q for R2 which gave 
me 4 charpe current of about 
> 180m<A_ At this value, Ti got 
> warm. ff you do use the kit to 
: charge higher voltage batteries, 
> then you may have to build a 
: suitable DC power supphy, bui 
? this could includea multitap 
wansformer such as WBO7A Io 
cover various battery voltage 
catings. if you mount the 
charger ina case then 
= remember to select one that 
i provides adequate ventilation. 


K7300 Charger/ 
Discharger 


This kit is 2 universal auramatic 
charger/discharger version, and 


PARTS LIST - K7302 


RESISTORS 


R1 0,5 420R 
R2 Sée table 
CAPACITORS 

i. 220)iF 25V Blectulytic 
SEMICONDUCTORS ® | 


Fa BD135 


D1- -. IN4007 

LEDS ‘Red Sitim Low Curent’ 

MISCELLANEOUS. 
:BC Jack 

=. PCB Pins 

OPTIONAL EXTRAS 
Case : 
Mains Adaptor to suit Battery Voltage 
2-Way 6-pole Switch 
Battery Bax, 
32Y Cigarette Lighter Adaptor 





1 used 2 variable 1200mA power 


47A/0.25W 
TAaR/O.25W 
6.8A/0.25W 
3.9R/0.5W 
2.7R/O.5W 





is more sophisticated than the 


' Simple K7302 as it can be set for 
> Various battery voltages and 

> Charpe currents. ‘The circuit (see 
> Figure 2) includes a selectable 

> charge Lime of either a standard 


1-4 hours or a fast charge of 32 


; mines, On-board jumpers are 


uscd ta select the time, the 
bartery voltage and the charge 
current. Prior to charging, the 


> Circuit will fully discharge the 
: batienes, to cnsure maximum 


life for the barerics. When SW 


: is pushed, the red LED 
> uminates and the circuit goes 
: - into its discharge moxte with the 


batteries dischareed via R38, 2 
1002 i0W resistor, and T2, This 


: Tesistor does get quite hat during 


this mode. When the baueries 


: are suffientiy discharged the red 


{ED extinguishes and the circuit 
flips to the charge mate and the 


: preen LED tluminates. Nore that 


the design requires a 15V 80m 
DC power supply to operate. 


Construction 


Seart by soldering in the wire 
link, which is supplied, followed 


> by all the small watrage 


resistors. diodes, Zener diades 


: and the one preset pot. Next 

: comes the IC sockets, che 

? ¢ipacitors, the big 1OW resistor 
: and the small low power 


transistor Fl and the three: 


: legged voltage reference source 
i LM385-2.5. Next fit che nvo. 
i LEDs, and the jumper pins. LED 


mounting kits are included so 


: that the LEDs can be mount on 


to a box panel if required. Be 
cuefulsvhen cutting olf the 
desired number from the strips 
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Figure 2. Circulkt dlargam of K7300 charger. 
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RESISTORS {atl O.25W except were marked) 


R1L 


supplied as it is very easy to 
damage the plastic housing 
surroundins the pins. Use a 
sharp craft knife to cut the 
plastic housing. Next fie the DC 
power sackér, die push switch 
and the power transistors T2 
and T3. T3 is mounted onto a 
vertical mounting heazsink, 
which is held ta the PCB by rvo 
seltiapning screws. IF vau do 
intend to mount the PCB in'a 
box then the push switch can 
be mounred on to a bax panel 
or side. When selecting a box 


R28,29,30,31,32, 
‘R34 

R35. 

. Ra 6 

R37 

Rap 


RVL 


CAPACITORS 

1,2 

C3 

c4 

C5 
‘SEMICONDUCTORS 
01,2,3 

4,5 


? remember to select one that 


allows easy access to'sez the 
voliage, charge current and 
charge rate. Also select one that 
has sufficient ventilation or drill 
sufficiens holes in the box near to 
the heat generating componens. 
Ensure thar the Zeners, 

diodes, TEDs and electrolytic 
capacitors are mounted with 


= the correct polarin: The PCB is 


densely populated so be careful 


: whea placing components and 


check ail sotder joints to avoid 


; Solder bridges. 





nade 


odd 
7D2. 
“Th 
T2 
3 
ici 
Ge 
VA 
270R aw Lg 
410R 10W 
220K uz 


ATF 
uF 
10H 
4000uF 


IN4148 
44003. 


A suitable 
piug-In power 
supply - see 
page 66. 


Setting-Up 

The timer circuit needs ta be 
set; and this is a very simple. 
adjusuonent. Jumpers are placed 
over the “CALE pins, the ‘32mirx 
(quick charge seine) ping and 
the 1.2V selection pins: Connect 
a suitable DC power supply to 
the board and tum the trimmer: 
RVi 10 mid position. Push the 
switch button SW and the 
green LED should light. After 12 
seconds the LED should go our. 
If it is not 12-seconds then adjust 
RV? by rozarting the pot clockwise 
to increase the time or anti- 
clockwise to reduce the time. 


: When you.are satisfied with the 


time setting remove the ‘CAL 
link and set the other links for 
the desired lyatrery voltage etc. 


In-Use 

[used aser of 4x ‘C’ cells with 
the current set to 200m<A, and 
the timer set to quick charve 
(52 mins) to evaluate the board. 
Pressing the switch started the 
evcle with the green LED 


6.2V Zener 

42V 4.3W Zener 
BC557 

BD327_ 

BD676" 

C04536 

LAI324 
1M385-2.5. 
3rim Red . 

damm Green 


MISCELLANEOUS 


1 x 2-pins 
-4-x 3-pins 
2 x &-pins.. 
2.x 12-nins: 
DC socket. 
1-p Push-to-make Svitch 
Heatsink ' 
16-pin' DIL Socket 
-14-pin BIL Socket: 
Baltery Connector 
Suitable. Power Supply Case 








caming On for about 30 minutes 
and then the circuit flipped to 
the charge mode, when the rec 


LED came on. After approximareiy 


32 minutes the red LED went 
out. } then set the charge time 
io 14 hours and pressed the 
oush switch again and lefi the 
set-up Over night. Again this al! 


© worked well. For the test 


bauteries, this charge current 
was 100 low in the quick charge 
mode - 750mA would have 
been # better bet. Remember 
that it is generally believed that 
batteries when charged in 3 fast 


: sande should nat be charsed ra 


their full capacity in order to 


: maintain an acceprabte life span. 


Conclusion 
The chaice of kit is very much 
dependent on your requirenients, 


but both work earemely well and 


are excellent value for money: 


Maplin Order Code ‘Price 
V¥43Wi £14.99: 


K7300 Charger, 4.08 
K7302 Charmer 9 WY44X" £6.59 
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- CompuSpeak 


Gregg Grant explains bow computers 





n 
have broadened and enhanced our vocabulary. 


part 5, 


fames - large and smal - could be added to 
it, all containiny ew 2drfitions or 
inlerprevauons of what's gone before. 

Add to these, books deaiine with 
mcwlem Science ant technolog ey in which 
there are glossaries of terms. and you've 
even more explanatory material to wade 
thraugh. So Jet's beain by looking ar some 
of the more commonly used tems anil 
discover how they ve impacted on our 
everyday working lives. 

judeing by the way many computer words 
and expressions are thrown into peoples’ 
workuday convenaion. you'd be forgiven 
for thinking that they are muking their living 
in the computer indusin:. Frequently, 
however, this ist't so. What you've come up 
against is the let's impress ‘en¥ syndrome 
that we noticed in Part Five 


Introduction 

la che “mes newspaper of the 244th January 
1996 Simon Jenkins, in an essay entitled ‘A 
Lucklite’s Lament. bemoaned not onty the 
passing oF his ageing computer, burt also of 
Its Opentting system. Having long regarded 
M5-DOS us the ‘Old High Gothic’ of 
computing, he new, he informed his readers, 
had to come to rerms with the Newspeak of 
Windows. He simply could not believe shat a 
decade of software development could 
produce a system which. was worse than that 
which it was about to replace! 

Almost three weeks later, on the 13h of 
Februar, the financiat journalist Peter Dav H 
infooned listeners to the Today programme 
that Nerd was no longer the in-word! to 
describe thase with 2 propensity for 
campuiers, In America, Day reported. 

"Mouse Trained has become Nev ‘speak for 
Nerd which, according 1 the ninth extitian 
of the Concise Oxford Dictionary is "US slang 
a footish, feeble. or uninteresting person. 
Whether the Mousetrained will ls be 
revarded as such remains ro be seent 

CompuSpeak differs litle from our 
mother tongue, for it too contains 
buzavaris. complicated initials, acronyms 
and coinages, What's more it adapts, adopts 
and eenerally re-invents itseif at such a pace 
that, every so often, yet anotlier Dictionary 
of Computers hits the booksiands, as talsle 
one but brictly itustrates. Many more such 


bedipepeagians 


ado ER tent 


rhlddives 


sai b betas 


[hbhddeeer 


Tee UE RUSE | 


. Flow can we Be 
sure of this? Simple - Inak at the length of 
the words ibrowns around, and ihe possible 
difficulties some: peaple may expenicnee in 
nranguncing them. 

One example of ihis is alphanumeric - in 
other words the Indo-islamic numerals and 
Roman leners used in this article - anc 
another és archireccure.. This Kast is 
Cumpuspeak for the tayaut an 
interconnection of a computer's internal 
hardware and che logical relationship linking 
the Central Processing Unis (CPU). the’ 
Memon and the Input’ Output GO) 
devices. At its simplest, this concept can be 
iiluserarecd by figure one. 


i@ppiatene 


PERE bOee bw ld ent PIPPAASLEEEET hee ee PP EE La ep ees 


Peba ld PPhed beeedd 


- Publication 
Chases J, Sopts Computer Dictorary, pubishet by WW Footsham & Cc., Lid. 
Jeff Maynards Oictonary of Computer Terns, gapped } 
by Newnes Butterarth, 


Barrons Dictionary of Computer Terms, by Michaa! Coxinglon and 
Doustas Downing: The fenchart it figure On comés from ths tome. 


The Hamhn Dictionary of Computing, by S.Mt.H. Comin, published ‘By the. 
Hamiyn Group, 


‘Microsoft Press Computer Dictionary. 3rd Erition. : 
Viebsters New World Dictionary of Computer Jems, 6th Edition. 


Figure L The 
basic Architecture 
of a computer. 


Table 4. Some Computer Dictionaries 1966-1997. 
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bode PPER SL AERA eP ER eda tede 


Shane 


badese 


edo FPbieore 


PELPREAO Pe CEP TEE TOC t be dei reads 


COCTLEL Sd eh od 


it’s also used in a similar way as regurcts 
the cincutr parcrern lavour of an intesrared 
Circuit, or (IC), the ubiquiras ‘chip.’ There 
are, Of course, different types of architecture. 
Ciosed archirecture is anty compatible. with 
hardware and software frm 2 sinvle 
supplier, Open architeciure on the other 
hand is exactly the opposite, being 
compatible sith hardware and software 
fram any of a number of supptiers. Finally 
there is Distributed architeciuure. used in 
Local Area Net (LAN) technology, This 
uchitectre uses shared access. mcthods on 
bus or ring LANs. We've also, vou may have 
noticecl, cealt with four of the niosc common 
sets Of initials used] in CompuSpeak in the 
last couple of paragraphs. 

Algorithm is anovher well-used word of 
the would-be technologically hip, When 
challenged however, few such people can 
explain that his scemingly complex word 
sinply means a set of step-by-step 
Instructions usect in problem solving. 
Alvorihnow of course have their own 
language - ALGOL, or Alganthmic language 
- Which uses such techniques far technical 
and mathensitical applications, 

Algorithms can be pictorial toa, in which 
ease they're known as Flowcharts, first 
dlevelopedt by the teum that created the 
Electronic Numerator. Intesmton-Anahser 
and Computer (ENIAC). in the niil-79408s. 
At chai time - understuntlably - there wis no 
siandarcdised procedure-for cracking 
poblems using a computer Consequenily 
the team - lec by che mathematician 
Herman Goldstine - came up with ihe ides 
of pictorial representation. Goldstine 
feasoned chat this would be a fairly 
foolproof method of encouraging clear 
thinking and accurate planning. 

The sequence of apenitions io be ¢ither 
applied or curriect out, are designated by 
particular svmbots. Those shown in figure 
vo date trom 1986; those in Heure duce 
from the Multimedia or Hypermedia world 
of 1997, Both terms simply mean using 
more than one form of cammunication, 
illustration or expression. A go0d example 
af an algorithm is Newion's algorithm for: 


discovering square moots. 


Heuristic is another word which frequenily 
appears in CompuSpeak. The dictianary 
defines this word as ‘proceeding to a solution 
by uial and error and that’s not at cul 3 bad 
definition. Put another way, it’s 2 set of 
procedures used to cmck a problem which is 
Jess exact - ancl so Jess certain of success - 
than an algorithm. in shor the system - like 
the rest of us - leams from experience. Not 
thai you'd eather this from those tha ase the 
word in everyday situations! 


instructions 


camputer 














process 


decision 


document 


magnetic tape 





magnetic disk 
Figure 2. Flowchart symbo!is, cirea 1986. 


The Size of the Matter 


Sentences such as’. employing the latest 
VES! technology litter many computer 
advertisements. Their creators - presumably 
-are of the view thar the punters either 
know what theyre talking about or can 
readily Himl our. Yet it's size in reverse 
they're talking abour, hidden in the initials, 
and knowing that these initiafs stand for 
Very Large can hartily be called a great heip. 
Let's iook at them arain. 

ICs of course have all their active and 
passive components built into a small piece 
of semiconductor material by chemical and 
etching techniques. This is fairy well 
known. What is less well known is that all 
ICs fall into specific banels, 


1 SS!: This is the abbreviation for Small 
Scale Integration, the lauer word meaning 
‘the combining or adding parts to make 2 
whole.’ ICs at this level contain beoveen 
one and tens components. 

2 MSI- This stands for Medium Scate 
Totegration, which proctuces ICs with 
berween 10 and 500 camponents in their 
makeup. 

3 LSI: This is integmtion for grown-ups. 
Here, we're ealking Large Scale which - 
whilst it doesn't exaclly mean telephone 
numbers - is névértheless anywhere 
berveen 500 anct 10,000 components. 

4 VST: As noted earlier, this is Very Large: 
Scale stuff whose ICs can contain 


inputfoutout 


Start, stop, 
of interrupt 


punched card 


online storage 


manual operation 
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workplace. However, whar about new svords 

and expressions such as Bridgeware, 

Firmware and Werure? Where - and how - 

do they interact with good old H and 5? 

1 Bridgeware is the hardware.- or sofmware - 

uséd 10 facilitate easier uansfer berwcen 

computer systems, This can be done by 
altering a number Of factors such as 
changing translation or the file format 

Firnrware on the other hand is éither 

data, or 2 program, permanendy storect in 

a. memory IC such as a Read Oniy 

Memory (ROM) or en Erasable 

Programmable Read Only Memory’ 

(EPROM). This last is an [(C which can he. 

erased with ulira-viole: lichi and then re- 

programmed 2gain via.a volrage applied 

10 a write pin and data applied to the 1C’s 

Output pins. 

3 Wetware is used in the writing of software 
which, in conjunction with hardware, 
riakes a computer such a useful tool. i's 
beter known by its more common name 
ol the human briia! 


Overkill 


Undoubtedly the most overworked word in 
CompuSpesk is Interface. Let's look at. one 
dictionary’s entry on the matter, that of the 
Concise Oxford, There are no less’ than 
three major explanatory sections on the 
word, the third one dealing with its use in 
computing. This is followed by a counle of 
short semerices of further explanation 
where computing is concernei. 

By far the most interesting pan however 
is the hali-coluinn inch following these 
entries entited *Lisage. This makes it 
: perfecdy clear thar, in many of its forms. the 
3 word is simply 2 high-sounding synonym for 
> boundary: meeting point, link, liaison, 

i imeénict cic. Exacdy! - 

Nor does it end there. Its universal 
functionality has hecome all chings 10 all 
men in CompuSpeak also. fn one dictitinary 
on computing for exaniple, there are no less 
vin five entries, all of which bear out the 
Concise Oxford's strictures on the worl. Not 
ior nothing has the scene of toil become the 
interiace mither than the coalface! 

Another area where words, descriptive 
nouns, and other verbal amachments puzzie 
many people is mathentatics. Indeed fom 
the beginning the numbers game was 
regarded as litde more than claudgery, which 
could well explain many of the words 
associated with it. a number of which we'll 
look into ext month. 


communication link 


\/ 


merge 
sort 


manual input 


Ww 


*Pbada bribed 


aba behitad 


anywhere bernveen 10,000 and 100,000 
components. Almost 25 many in fact as 
were used in the original computers 

5 SUSI: This is Super Larwe Scale, where the 
nunibers begin to get more than a litle 
out of hand. This type of 1C would contain 
something in excess of 100,000 components. 


New Things 


What we've been looking at so far are thase 
words, initiais and abbreviations which are 
the common coinage of CompuSpeak. Bvo 
other words long part of the currency of this 
langudpe are Hardware and Software. neither 
of which require any explanation whatsoever, * : 
even among those who work them to death — 
in their daily interactions at home and inthe = ? 


document C cenlector > \ manual 
\entamcemmeneeneste® _ operation 


< display ' (magnetic tape) | subprocess 


ee itecerrsar 


abidéi¢bede 
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ph ~ online , 

‘Flowchart | 
symbols, storage preparation terminal 
circa 1997. | + e 
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have been reading the serics 

on the PK Bio-Feedback 

Trainer and Movement 
Detector. 1 was particulany 
interested _in the description of 
the Wien Bridge Network 
Oscillator described in the 
December issue, no. 152. This is 
because I required such an 
oscillator to be at the heart of 
an. item of test equipment 1 was 
designing. The unit was to use a 
PP3 battery a5 a source.af 
poner, and so I was looking ata 
figure of 10 - 15 mA total power 
consumption. I decided also ta 
use 2 lamp as a means of 
amplitude stahilisation, 
remembering that § had read 
somewhere tha: a distortion 


figure ofiess than 0.003% was 


achieved with such 2 circnir, and 


also that the oscillator required 
only about Smid current, so it 
seemed! an obvious choice. 
Consulting current literature 
iz seemed that the standard 
practice was t use a IK presee 
in Conjunction with a bul 
having typical characteristics of 
OV. ESV 506mA-60maA in the 
negative fecciback path - as 
shown in Figure 1.1 did as no 
doubt your authors dicl, and in 
gogo faith went along with that, 
and for the bully used.a Maplin 
12V GOmA ( BT43) lamp. - rhe 
wpe of amp used in your PK 
circuit. Result - disaster, The 
waveform was looking more 
dike a rounded square wave 
than-a sine wave. In order to 
get anything !ooking like a sine 
wave the LK preset was having 
to be sei at fess than 190 ohms. 
Current was going up fast and 





-OV 
Lamp 

any 6V - 18V 
50mA - 60mA 


type 
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ircuit 


MAKE 


eR Ot oS" See 


Alan Willcox describes a practical 
100RH=z Wien Bridge Oscillator. 


Siné-wave 
out 


oO 














there wis still distortion. What 


> Was going wrong? 


As the original idea to use a 
tunysien lamp as a means of 
distoriton free amplirude 


: stabilisation is American in 
> Ongin I rumed my attention to 
> American literature, 


The classic circuit of this type 
is from Linear Technology Com., 


: as shown in Figure 2. This uses 
: a°327 lamp in conjunction with 
> a feedback resistor of 4302. 

? The distortion is 0.0025% ar 


?kHz anc the oscillator uses 


less than SmA._1 dan't know 


what the characteristics of 2 
‘327' lampis, but it seenis to be 
the one in moasi cammonr use. 


> There are many other examples 


using differen: lamps and 


> feedback resistors. All however, 


have ene thing in common. The 
feedback resistor is in the raneé 
270Q to 75082. The choice of a 
1k preset is clearty a good one 


> and is indeed often used. 


Reference to the Maximum 
Peak Output Voltage vs Load 
Resistance characteristics for a 
"FL68i shows that normal 
operation is not feasilfe with a 
load resistance at or less chan 
10092, The oscillator amplinxde 


> stabilises when the resistance of 


the lamp reaches half that of 


Sine-wave 
out 


oO 
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i/p 
7V¥ to 28V 


Figure 4, 


the feedback resistor. In the PK 


circuit this is when its resiswince = = 


has risen to 319. The Taact 
resistance then, is 62 + 31, that 
is 93Q2 - your aoor little TLOSL is 
hanging on by the skin of its 
teeth! Distortion is inévitable, 
hence the need to balance (nor 
cancel) the distortion by the 
introduction of an offset null 
preset Pl. 

Clearly what's going wrong is 
the choice of bulb to use. After 
wasting considerable time, I 
worked out that if Jim Williams” 
( Linear technology Corp.) 
clesigm used a 4300 feedback 
resistor, then the resistance of 
the bulb when the oscillator is 
running must be 2159. The 
oscillator as 2 whole only uses 
ahout SmA, so allowing InA for 
the op-amp, the hulb current is 
approximately only 4mA rms. 
The bulbs cold resistance cannot 
be a for tess than 2150 for it to 
rise ta that value with just 2 
couple of mA owing through 


28V/24mA Lamp (BT44X} 


Operating paint in this 
region in the PK. Circuit — 


C1 = TLO82 


it.I measured the resistance of 
Maplins Bt tamp which is 
rated at 28V - 24 mA. kt averaged 


at around 1609, and when 
: wired up in place of other bulbs 
Ehad wied it gave perfect results. 


The very act of measuring its 
resistance of course increases it 
due to current fram the meter. 
and so its cold resistance is 
saméwnhat Jess. 





- 
? 


12V/60mA (BT43W} 





¥6 clearly Wusisate the 


> problem, and its sofution, E have 


plotted the I’ charicteristics of 
the BT43 and the BT-4 co the 
same sauce, shown in Figure 3. 
For the lamp to operate efficientiy 


= asa regulating device it must be 


used at 2 cumen: level where it 
shows masinium change af 
resistance, Jhe curve for the 


: BT43 lamp shows that ar31Q the 


current through the bulb is in the 
region of SmA- LOmA If the op- 
ainp were to be operating within 
its normal parameters this would 
result in an ourput of about 
2.5Vpk-pk. Note thar although 
this 10maA point does show 
perhaps the most change of 
resistance, the rare of change (its 
slope) is small, Also, T suspect the 
escillaior aniplitude is being 
limited, not by the bulb but by 
the out of specificadon loading of 
the op-amp. This vould also 
niake the amplicude sensitive to 
the supply vols. 

Compare now with the 


charactenstics of the BT-+4 


lump. The curve shows the 
resion in which it is practical to 
use the bulb, and inciudes a 
resistance mange frum 15042 - 


: 4002. Considering thaw this has 


iQ) be £2 the resistance of the 


: feedback resistar, we have here 
; the ideal bulb. Ifa Lk preset is 


V¥R1 is o/p 
level] adjust 


O/p 


2V pk-pk, 3.5mA 
to. 14V pk-pk, 5.5mA 





usecl for the feedback resistor 
the oscillator output can be set 
from 2Vpk-pk 10 14Vpk-pk 
within the limitations of the 
power suoply voltage. If the 
preset was sct ar say 5000 chen 
within less than @ second on 
power up the jamps resistance 
settles at 25092. lt is quite 
fascinating to watch on the 
scope how quickly the cutput 
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jUMps tO a pertect sine wave, 
amplitude seming being 
dependent on the. position of 
the feectbhack preset. 

At the zero resistance end of 
the preset there is of course no 
oscillation, and at the other 
exireme there may be clipping 
of the output waveform, bur 
the aciive area of che preset is 
not critical enough to warrant 
any fixed series resiswors, * 

A pricticd cincuit for 100kKHz 
escillator operating irom 2 
single supply is shown in Figure 
4. With the output ser at 2Vpk- 
pk the toral current drawn from 
lhe supply {fs only 3.6mA. and 
amplitude is stable fom 7V up 
90 30V maximum. This makes 
possible aperition from a single 
PP3 battery: A 127¥ supply will 
dllow the output to be turned 
up (0 6Vpk-pk, fora 18V 
supply 10Vpk-pk, and for 24V 
TaVpk-pk. Toral current drawn 
at HiVpk-pk is 3.5m. 
Distortion is negtiailsle anc! will 
only occur if the ourput level is 
set higher than the supply will 
Wlow. The bulb then ceases to 
be effective and the output 
becomes dependani: upon the 
supply, Operation below 2Vpk- 
pk is not acivised. The current 
through the bulb is (a0 small 
for it ta frnction as an effective 
regulator. ICla provides a split 


PROJECT PARTS LIST 


RESISTORS 
R12 
R34 


56k Min Res 

} 3k Min Res 

VARI 1k Preset 

Lamp 28V, 24mA Bulb 
CAPACITORS _ 

C1,2 40uF 16V Elect 
C3,4 ATOOF Poly 1% 
SEMICONDUCTORS 

Ica TLOS1 


} 


supply rail and opercues 25 2 
voltae follower. ‘Total negative 
feedback means. thar the 
output is forced to be at the 
same potential as the non 
inverting input which is at half 
supply due to the 36K resistans. 
A sugpested fvour using 
stipboant (/P-46) is shown in 
Ficure 5. From past experience, 
IL 1S INsperative to use 1% 
polyshyrene capacitors, IF you 
need 10 openue ara different 
Frequency then keep the 330pf 
tO 1000pi values of capacitor and 
reduce the resonant frequency 
by just increasing the resistor 
values in the bridge nerwaork. 
Discussing the capacitors has 
reminded nie of a slight slip up 
on the part of Donald Aldous. 
He wres “That the frequency 
(referring 70 the resonant 
frequency) will be the-one at 


NEW PRODUCTS - NEW PRODUCTS 


We take a quick look at some interesting new products that — 


M56K 
M3K 
WR4OT 
T44x 


ATORG 
BX53H 


(AVB2S) 


: which both networks display 


equal reactance in Cl and C2." 
Since Gl and C2 are of equal 
cipucitance then they will 
display the same reactance at 


: any frequencs: It is only the 
= follow on point that he makes 


that is valid - dia is. che resonant 
frequency is the one zu which 
the reactance of the capacitors 
is equal to the value of the 
resistors. All of the above is nat 
Meant #5 a critidsm of the 


> guthors, | am just passing on 


ihe results of my work in order 
io assist others. My criticism if 


: any; is with the writers of books 


that contain chese litde circuit 
blocks which are so ofien 
riddled with errocs. [ car 


: begin to imagine how many 


people have wied the bull 
solution and became 


> alisanpointed with the results. 


_ Historical Note 


Xie Wien conceived the network 
thar bears: his name in 1891. He 


: Was working on AC bridge 
> aImeisurement at the time anc 


the question of ascillaiions would 
not have entered his mind. 

With the invention of the 
triode vaive by Lee DeForest in 
1906, electronic anyplification, 
and with it the possibility of 
oscillation, became reality Ir 
was not unt) 1936 that William 


7 Redington Hesten, armed with 


Harolct S, Blick’s pioneering 
work on nepative feedback and 
NYQUL'S ‘regenerative theary,’ 


: showed that Max Wien’s network 


could be mace to oscillate. 
Bewlert used a cunpsten lamp as 


: -adistontion iree amplirude 


limiting device, which survived a 


> 30 year production nun in the 


Hewlett-Packin! HP200 series 
audio oscillator. 

le was fifty years after Hewlen 
described his ‘New Type 
Resissance-Capacity Oscillator that 
Jim Wiliams brought together 


S Wien’s network, | lewlen’s bulb 


and 2 modem op-amp to give the 


© ciecuit shown in Figure 3. He was 


first 16 suggest a JFET in place of 
the Dulb, but rejecteci it in fevour 
of a CdS phorocell which achieved 


distortion figure of 0.003%, Le. 


three parts per millian. 


are featured in the forthcoming new Maplin Catalogue. 

















Cutput voltage tolerance: 
input voltage: 
Operating-temperature: 
Ripple/noise {¥ pk-pk): 





Output 
Voltage 


Output 
Current 


You Can now have-ail the advantages of 
switched mode power supply technology 
in a handy mains piug. top case. These 

- high power AC/DC adaptors are 

_ realistically priced and are available in a 
wide range of output voltages. Each can 
be used with a wide range of Input 
voltages and include’a stort'circuit 
protection system with autamatic 
‘fecovery, These power suppties aré 
particulary suited to the Velleman 
universal battery chargers featured on 


SPECIFICATIONS 


30 - 265V AC 
O°€ to 40°C: 
1% (20MHz bandwidth) 





Max, Output 


page 58 of this issue. 














Price 


Voltage inc. VAT 


Antex have introduced a new gas: soldering iron, the GasCat (order code 
RD53, Brice £25,49 j inc. VAT), a compact pocket sized hutane gas (Henter 
fuel) iron for alt those applications where a mains powered one is unsuitable, 
The. strong nylon casing will hotd suffictent liquid buiane for up ta one hours 
continuous use, and is equivalent to a 7OW mains iron. The iran is supplied 
With a-Lmm Soldering tip fitted 
as standard and a protective 
cap which has an Integral flint 
lighter (good for 900 cycles 
per flint) and a pocket clip. A 
range of spare tips are 
avallable separately. The 
maximum torch temperature is: 
i300°C and the maximum tip 
temperature is A50°C.. 





soldering iron from Antex 


ideal, baing equivatent to 


Far these meatier jobs: 
the latest self-igniting: 
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{order code UD16S, — 
price £34.99 inc. VAT) is — 





' a 120W mains tran. The — 
% iron features & piezo 
ignitor anda maximum torch temperature of 1300°C, and a maximum tip | 
temperature of 500°C; On fill of butane gas (lighter fuel) will last up to one je 
hour. A range of spare tips are available separately. | 


=— 





Note- These are not available until-1st March 1999, 


NEW PRODUCTS - NEW PRODUCTS - NEW PRODUCTS - NEW PRODUCTS 
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A macro is simply a fist 


ast month when we 

looked at how to put 

Greek letters in scientific 
documents, 1 supgeested urat 
one Wary Was to type the 
corresponding English Jeter, 
then select it and change the 
font to Symbol. H-you're doing. 
this frequenify, however, this 
could get redious but by using 
a macro, this ean be reduced to 


a single key stroke. 


Windows 3.1 and 3.11 
lacluded a micro facility but, 
surprisingh, Windows.95 does 
not, However, many Windows 
applications do support 
macros. Tl use Microsoft OFice 
applications +o illustrate the 
poincinles bur you'll 
fine that many other 
applications work in a 
similar way. 


What is a 
Macro? 


of commands. By 
executing the macro, 
each of the commands 
contained within it are - 
execured in sequence. 
Macros are normatly executed 
by pressing the key . 
combination which has been 
assigned to it or clicking on a 
toolbar button. Fo see how this 
works, let's take our example 
of tuming the most previously 
wwped English letter into its 
Greek equivalent. 


An Example 


First_of ail, let's se haw we'd 
do this manually in MS Work 
Afier the English letter has been 
upped, the cursor will be 
immediately to its right. So, the 
first ching to do is tw select chat 
letter by holding down the shift 
key anti pressing left arrow. 
With the leiter selected, the 
symbol fons is then selected 
from the font list box. This will 
turn the leaner into its Greek 
counterpart but the character 
will remain selected. 50, io put 
the cursor back to it’s origin 
position for further typing, it is 
necessary to press the right 
arb key, Finally, we need to 
re-select che font which was 
previnusty in use. Actually, 
that’s a hit tricky but we can, ai 
least. select the standard font in 
use in the document and this 
will work in most instances. 
Now let's define 2 macro to da 
all of this automatically, 

From ihe Tools menu, select 
Macro > Record New Macro... 
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by Mike Bedford 


If you’re fed up at having to 
repeatedly type the same Rey 
sequences or clicking on the same 
butions, you need a macro. 
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The Record Macro dialogue 
box is displayed. A default 
name for the macro will be 
offered but type in EngGreek 
a5 2 More meaningtul name, 
You're alered the choice of 
assigning the macro to a key 
supke ora toalbar. We'll 
assume a key suroke so press 
the cormesponding button. 


You'll now be instructed to 


press the key combination you 
want to be associated with the 
macro — press Alt G (for Greek}, 


> then click on the Assion button 


TASt PPE Ee pean 


and finally Close. The following 
tiny windows wil appear on the 
screen, indicating chat 
recording is in progress. 

Now, execute she commancds 
we've already identified 25 
necessary to do the English to 
Greek conversion and when 
you've finished, press the.Stop 
button on the macro recording 
window. You'll now find that 
this sequence af instructions 
will be executed whenever you 
press Alt G, 


Write Your 


Own 


The method we've 

just seen for defining anc 
executing macros is similar in 
principle ta that of recording 
and playing back a T¥ 
programme using a VCR. This 
will work in many cases but 
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there is a more versatile 
method of creating macros. 
First of all, though, let's take a 
look at how the macro we've 
just defined has been stored. 
From the Too!s menu select 
Tools >. Macros... Select the 
macro EneGreek and then click 
on the. Edit button. A rather 
complicated looking windows 
will be displayed but we'll 
concentraie on the list box 
which is reproduced here. 
You'll notice that this contains 
what appears to be a program, 
in Fact t's written in Visual 
Basic. And if you're au fait with 
this language, you can edit the 
macro manually in this window. 
in this example, che Visual 
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? was where it ended up being 


stored. Ifyou used the default 
settings it Would have been 
stored in che cdefiuit Worl 
template and so would have 
been available in ail files which 
you subsequently create or 
edir. Alternatively, you can 
chogse to store the macin only 
in the document you're 
editing. IT you’re a frequent 
macro user, you might choase 
to store 2 handful of general 
purpose macros in the default 
tepiplate but keep the more 
specialisec| ones in the 
document to which they celate. 
Different packages will have 
different options as to whéré 10 
store macros hut it’s wise to 
keep nuwicra management in 
minct. Failure to clo this would 
be expuivalent to storing alf your 
fites in the cdisk’s root with no 
regard to directory structure. 


Beware Wiacros 
Macros are clearly a very useful 
facility but their power can be 
mistisedl.. Since macros can be 
Written in high level 
programming languages such 
as Visual Basic, they cain do just 
ahout anything such as deleting 
files or wiping cut the hard 
disk. They can also cause 
duplicates of themselves to be 
Written 10 al] Ales opened in 
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Zelientfos.woveiefit UnittcutThacacter, Coumnri=t, fxtends=sd%axcend 
Seiection.Foat.Nes:= *Syrbcl* ' 
Selaction.voyerioht Unics=wiChsrescer, Counts=t 
Saterrtircn Fopt.Hdems = "Fiess Hav Forwsan" 
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Basic commands are nothing 
more than key strokes and 
button clicks. However, ii is 2 
fally-functional language with 
all he normal sorts of facilities 
such as assigning talucs to 
yarishles, looping etc. What this 
means, of course, is that you 
can write Some very 
sophisticated macros which 
can do far more than simply 
playing back keystrokes. 


Macro 
Vianagement 


One thing | giossed over when 
| provided instructions on how 
to create the EnaGreek macro 


- . . #. 
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the package in question. This is 
the basis of the macro virus, 
now one of the miore common 
types of computer virus. 

This being the casz, vou 
shauld be wary of.even 
opening 2 word processor or 
excel files unless vou have 
some sort of virus scanning 
software. Microsoft Word 
provides some additional 
prareciion by warning ynu ifa 
file yau're abour to open 
contains macros and gives you 
the cption of disabling then. It 
Is good practice to disable 
macros in this way unless 
you're 100% confident of the 
validity of the cocument. 
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Diary Dates 
Every possie emtort has been mada 

1B Ensure that infomation presented 
rere is correct prior to publicatien. 

Te avoid disappointment due to lata 


Changes of amendments, please corisct 
Bvent Ofkeqissiions to coniinn details. 





February 1999 


25 February Soweivard, Ohsrmis, London. 
He (01595) 454545. 


March 1999 ; 


10 to 11 March Sofmertd Acccunine 
nance, interactive Wioanaon 


49 March Windons 4999 Shay, (mp, 
Lorcks: Tek (02256) 381455. 


24 to 25 March Sottworid fr the 

Summ, Chem, NEC, Fine 

Tet: (0181) 541 S04. 

31 Miar to 1 April Conference on Antennas 
ed Propegation, (EE, Lintwerstty of Yoru 

EA (01735 240 1872. 


April 1999 


3 to 18 Apel Einurph betemettional Scece 
restud, Ecfouren, Tek ($131) 220 6270, 


33 {0 15 April NEPCGN Fectrorats, NEC, 
Rarranghern. tet (0181}-916 7410. 


20 to 21 April Inirare: EXPO 1909, Faris 
Coun, London, Tsk (018%) 742 2828. 


May 19993 


17 to 19 May Catt= & Satelie 
ieaarast 1995, Faris Court, Londo 
Te: (01813 945 7S31 


25 to 27 Mary tome: Vorid LAN Song 3990, 
Ferfs Count, Londen. Te: 6171 5766505. 
25 to 28 Nilay Manth Intemaond Corgerence 
bo Meng ond fatts xt Energy Seeppty 
imeamatans, IE, Conference Centre, 
Biminenen. Tat (2174) 240 1871. 


26 to 27 May Embedded Steins; 
OFmes, Loorie:, Tet: (0171) 651 1000. 


June 19993 


7 to 11. Jume 35%) Intemational tetramec 


Congess, IEE, Einburch Intemationsl 
Coniaexks Cone, BE (0171) 240 3877 


21 to 23 June Peoote in Contnt an 
btemetional Conference on Human 
iteraces in Controt Rooms, CoAns and 
Conrad Centres, tEF, University of Bath. 
Te: (6173) 246 127% 


12 to 15 June Se.enith nemetore! 
Canforenne on Imege Processing 

ard its Agolcations, b.  anOneSter, 
FR {OL7E) 240 1871 


29 June ta £ July PEN ORS Fecom: 
hie, Bomingem. et (618%) 752 2508. 


July 1999 


26 to 28 July Trent iterretions’ Conference. 


on Adenced AD and D/A Comersan 
Tectques end they Andaeters, Universty 
a Sree, Gassive eh (G17 4) 240 19877 


August 1999 


23 to 27 August Geventn nat, bam 
SR DOSun on Hig Gites> 
Condore Tet: (0171) 240 1874 


September 1999 


4 to 3 September hirith kvemstonel 
Confeawe on Gectrical Macrines arc 
Drves, Camerbiay Christ Crurch Cotess. 
ye; (0.171) 240 387 L. 


7 to 10 September Noth Intematiocal 
CorSerae | Artifical eral Net (NTS, 
IEE Contererne or Arihicel Neural 
Notwiors, Unversity of Giinbursh. 

‘den (0273) 240 18727. 


Please send details of events for 
Incision in ‘Diary Dates’ to: Neves Editor, 
Electronics and Beyond, P.O. Box 777, 
Rayleigh, Essex $S6 &LU or e-mail to 
sweddington@cix.campulink.co.uk, 






Digital TV Key To Wireless 
Revolution In Homes 


The transition from analogue to digital television 
and video is the best oppariunity yet Lo 


encourape consumers 10 welcome the concept of 


a high performance wireless network into their 
homes, according to elecuronic product designers 
Symbionics ac <wew. symbjonics.co.uk>. 

Michael Barkway. wirctess data business 
manaver-at the Cambridge-baseci company, savs 
digital TV will creare even greater demunel for an 
accessible. standards-hased technology capable of 
handling hich rate data, digital video and audio 
in the home environment 

The advent of new digital video technologies — 
such as Interactive Digital Broadcasting, digital 
VCRs and camconiers ~ brings new pressures tor 
the integrution of the PC as a consumer 
appliance, linking together the néw products 
seamlessly and wirelessly. 

“There is an incréasing need for a standard te 
link these new digital muliimedia products in rhe 
home,” expfaincd Barkway, who is feading the 
company's development in this wireless dara area. 

“With the: right technolovy: the consumer 
could download holicky videos from their 
camcorders to the PC for editing and then view 
uheni on the main househald TV = without ever 
making a wired connection,” explaincd Barkwav. 

“Nobody wants yet mare cables in the home, 
so we are looking at high rate applications which 
can be developed using new standards in the 
>GHz bund such as Hiperkin and the emerging 
HRLTS02.11 SGHz stantlerndi. Greater viewing 
choice is likely to Jead co more households with 
avo Or three iclevisions, putting préssure on 
Manuwiaciurers tO come up with a wireless 
solution which can ‘pipe’ dhe broadcast signal to 
several video devices,” said Barkway: 

The HomeRF Working Group has identified the 
need for low-cost home nervvorking solutions and 
is working townrdls the new SWAP standard which 
will integrate voice and low rate data in the home. 

Anew group recently set up under the Home. 


RF umpreila is investigaiing the next penerition of 


Home RF, code-named SWAPMultt-Media (SWAP- 
MMM). Symbionics has been closely involved with 


Home RF since its public ktunch in March this vear 


anc is actively working on the implementation of 
the first genéritian HumeRF systems, 

Other tech nologies such as Bluetooth will 2lso 
provide wireless connectivity. This newly 
lyunched consortium aims to provide short 
ninge data links to cannect to the cellular phone. 

“Bluetooth and HomeRF each address cifferent 
markets but neither is capahle of the bundwidzhs 
needed for digital video,” added Barkway. 
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i... Limited Sounds The Death 
Knell For Audio Electronics 


The audio Aecironics business is sei 10 change 
dramatically with che vast majorioy of voclay’s 
componens becoming oomypletety obsolete in the 
higees step forward for the-secior since the Compact 
Disc displaced vin. Digital loudspeaker technology; 
the holy grail of che aucio industry is set 10 cause che 
death of existing analogue auclio eecmonics, causing 
4 fundamental shift in che audio inckustry 

These are the views of Dr Tony Hooley, 
managing 2c technical director of £,.. Limited az 
<www..Und. tor, che British company developing 
ine world’s first emuly digital toudspeaker, speaking 
at DSP 9S at Sandown on &th December 1998, 

Anew breed of special digiral-inpurdigitd-ourpur 
chips will be required which will ouch more closely 
resemble special purpose DSPs with integrated 
inpuroutpur (2'O). Chip makers need to respond ta 
the impending shift ip the market, before existing 
markers vanish in fronc of their eves.” said Hooley: 

“Digital loudspeakers aré clestined io change 
the whoie gameplan for the bis audio electronics 
companies.” he added. “The move to digital will 
be 2 capict one and analoeue.audic will be quickly 
contined i ihe miscum.” ; 

According io Hooley: digital loudspeaker 
technadlogy will completely change hi-f anc! 
audio electronics within the next five Years OF SO. 
With programme sources starting out in digital 
form such as CD. digital audio broadcast. digical 
TY and digival vileo (versatile) disk there is no 
longer any need at alt for analogue systems. 

1... Limited's digital loudspeaker technology 
(DLS) rakes digital I signals direct from source as is 
input and eniuts digital pulses of soumct as its Output 

Any nuininuation of the audio signal such 2s. 
rone-conirol, equalisation and volume setting can 
be done entirely in de civiesl domain so no 
special purpose digital auclio chips are requirect. 
Similady there is no need for a power amplifier as 
the amavs of small acoustic uwansducers in the DLS 
are direcily driven with low-power digizal signals. 

“Conventional loudspeakers are by far the weakest 
link in the chain between recording live sound ane 
reproduciidn. Analosuc loudspeakers are ineficient. 
expensive, fgile and require costly hot, heavy and 
bulky aniplficaiion systems,” said Tony Hooley. 
managing anc technical director, 1. Limited. 
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The King is Dead. 
Long Live the King 


That ofd-timer of computing svstems — 
indeed, almost the onty thing (bar, 
probabh, the monitor) that has been 
coincidental with the whole evolution of 
personal computing across the years — the 
flappy disk, is dead. Or so Apple and Intet 
wold have us believe, 

But is it? To find ou we have to 
understand why Apple and Intel have 
reached that conclusion. Yuu see; for 
compurer makers and innovators like Apple 
and Intel, supporting technologies is always 
2 problem. The fewer technologies there 
are to support, the easier it is 1a make 
computers, and the cheaper and better 
those computers can be. Over the years. 
there have been many; many supported 
technologies coming and going. Every time 
there is a requirement to get daia in to or 
out of a microprocessor, in whatever form, 
there has #6 be a supported rechnoloe.: 
Serial ports, parallel ports, high-speed data 
interiaces, slow-speecl data Interfaces, 


by Keith ‘Brindley 


Sound files can be many-times the.size. Onky 
the ode word processed file or spreadsheet 
fife will actually ft onto a fappy: 

We use CD-ROMs to install software — 
there might be a couple of products around 
that still aré supplieet on floppies, but they 
are few and far benveen. Most programs 
these days absolutely demand CD-ROMs 1o 
install them (did you know that the Jatest 
bers of Microsoft's upcoming version of 


: Office 2000 is supplied on six— yes, that’s 


4ei14¢8 
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internal upgrade curd slots (SA, Nubus, PCH 


extemal upgrade card slors (PCMCLA, 
FireWiee, fiash ROM, flash RAM, flash Harry}, 
and — yes — the good ole Boppy disk. 
Problem is, when is the right ime to drap 


suppart for technologies thar are out-dated? — | 


There never is a ‘right’ ime, of course, to do 
that. Whenever you drop support for a 
technology there's always someone, 
somewhere, who uses the rechnolagy and 
demands that it's supported. 

Which brings us to the fioppy drive. 
Proponents argue that it's a necessary 
iechnology. To many people, 2 computer 
without 2 foppy drive is a drawback. How 
do users transfer files from one computer 
io another? Mow do we keep data as 
archives for later use? How do they install 
software? Can you really use a computer 
without a floppy drive? 

Yet, the floppy drive really is out-dated. 
Think about it. The flappy isn’t big enough 
to archive much data. Once a whopping 
14Atb floppy could have held much of the 
data we use all by inself. But these days things 
are different. A single scanned image (a 
photograph, say’) .is much bipwer than thar A 
desktop published page is at least as big. 


right, sis — CD-ROMs?). For software like 
this, even the CD-ROM appears out-dated.. 
In fact, the only real use fora floppy 
today is io transfer files (albert smali ones) 
fram camputer to computer, and thar, only 
occasionally. For all these reasons why 2 
floppy is needed, however, there are 
several aliernatives and as many reasons 


: why it is not needed. The Zip drive is a 


well-known cartridge formaz, holding 
10035 on single fonpy-sized media (a new 
250Mb Zip format has just been developed, 
too). Other cartridge formats include 
SyQuest, Jaz and one, the SuperDisk, that 
can even read from and write to ordinary 
flappies in the same cirive. Camridges are 
ideal for archiving, or tor anster af data, 
and cven for safoware installation, alzhough 
the CD-ROM is unbeatable in its cheapness 
for this purpose. For data transfer when 
connected i a nerwork (either focal area, 
or Internet}, there's really no need for even 
a cartridge system. So the floppy really is 
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: outdated. and there are several alternatives | 


that can do its job significantly better. , 
Appie’s personal computer, the iMac, is 


> the first mass-produced modern personat 


computer to _have no floppy drive. Aciualls; 


: the lack of a floppy drive isn’t the only 


innovative feature that Apple inched in 
the iMac, Another innovanion is the 
stantlardisation for the Universal Serial Bus 
(USB). Personal conypurers have existed for 


: a while now with USB parts, of course, so 


there’s nothing new about that. What is 
new, however, is the fact that no other 


: ports are included. No serial ports, no 
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parallel ports, not even the usually Mac- 
standard SCSI port. Is using an iMac a 
problem because of these forward-thinking 
atiribuzes? Well, no actually. The alternatives 
that exist and are being developed 


ee 
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alongside it are many times better than the 
legacy components Apple dropped when 
making the iMac, It's just a different wav of 
thinking, that happens co be much beiter 
into the barpain. 

Imagine the ease of making computers 
that.don’t nced to support such interfaces. 
imagine the resuliant computer 
performance and quality, nor to mention 
the lack of maintenance they require. 
Imagine the green faces of other computer 
makers sull stuck with such legacy ports. 

That's why Apple bit the bullet last year, 
and produced its-best-selling computer the 
ivfac without 2 flappy drive, Inrel hapes to 
he able to keep up with Apple. Well, 
withourvexception that's what every 
computer maker hopes co do, ever since 
Apple brought out its first ever computer. 
For, later this year intel hope to launch a 
range of motherboards that will nox 
support 2 foppy drive, serial ports, or 
paralle! ports. Not only that, lotel will.cease- 
support for legacy interfzces Such as SA 
slots and other ournoxied technologies 
which Apple scrapped years back, When 
mo major players like this make such steps 
-— and face it, it’s not Often thar Apple and 
Intel are in step togeher — the rest of the 
computing world will follow. Hf nat 
immediately, within 2 vear or so. Of that we. 
may have no doubt. 

In truth, the floppy clisk és nat quite dead 
yet. It is, however, on its death bed. Asa 
storage medium these days it is quite 
useless. lt can store onky a mere megabyte 
or so of information, anc! as most data files 
these davs arc more than that, then it’s 
easy 16 see it has litte use. In terms of 
speed, it has none, being like a tortoise 
with a gamniy leg. t's 2 dinosaur that needs 
10 become extinet. So why do we hang on 
10 it? We have no excuse any fongér. Pur the 
floppy disk out of its (and our) misery, Tf 


'. it's on its death bed, let it die. Don’t 
> prolong the agony. When the old dag is 


terminal rou put it to sleep anc buy a hew 
one. Let's now run with the greyhounds. 
The problem is —which greyhound do we 
put our money on? 


The Opraa's expressed by the author are not necessary 
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he electronics sector is ane of the 

fastest growing industries of the 

mventieth century. As the world 
hecomes more technologically advanced the 
necessity tor more efectrani¢e equipment is 
constandy on the increase. 

Semiconductor technology which has ied 
0 the prekluction of the integrated 
microchip is tite important invention ust 
has browghr about the new computer age. 
This inuicate component is extremely small 
and is made.up of layers of electrical circuits 
sandwiched beoveen the thinnest 
insulations. This tiny piece of technology is 
cqmples, fragile and ctelicate, and as such 
requircs the. ummeost respect when being 
handled. Mistreated, the microchip can 
easily be destroyed or caunaged, afien 
without any visible signs of damage, 

The commonest cause of damage to a 

microchip is static electricity discharting 
| through the component and blowing the 

circuits - it is esiimared thar each vear in the 
| United States alone over one billion dollars 
warth of microchip fauits are the result of 

Slitic — Once caused, [rt is nor repairable! 
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Tina Skinner, C.K Tools’ product manager looks 
- at the need for special tools to combat the 
electro-static problem with electronic components. 


What is Static Electricity 


: and How ts itt Generated? 


Siatic electricity & One of narure’s most 
fambavanty cisplaved phenomena. It can not 
be prevented and its effects can lie dommant 
and undetected for as considerable time. Then 
without detection visually; or by test equipment, 
can cause damage which at best is inconvenient 
and at worst caiastrophic.. Many manifesmations 
of static decricity are familiar ta us, such as 
dunng a thunderstorm when lightening 
strikes to earth — the effects are instantly 
apparent ant often quite substantial. 

Static is a build up of electricity in the human 
body, an object or an articie of clothing, which 
given the opponunity will leap irom the 
charged object to earth. It can be generated 
by wo surfaces ribbing together, creating a 
Charme chRerence which is retained by both of 
the objects if insulated from earth. is created 
in neany everthing we clo, but ds the bacty is 
not the best conductor of clectricic. specialty 
with many items of clothing being made from 
svmthetic materials, the static is nat able to find 
1 path tofeanh, und remains in the boxiy until 
it is. provided with an opportunity to How away 
in orcler to neutralise. 


Combating the problems 
of Static Electricity 


: Within the electronics indusury every 

? precaution is taken to avoid the build-up of 
: Static electricity. Special materials, clothing 

¢ and complex rules of behaviour are all 

: designed to prevent its built up — protecing 
the component and the end-user. However, 
it stili Gccurs, and often it is the tools thar 
are used chat cause the-problem. 

The scenario is, the production line 
operator is earthed to ground by means of a 
WTist Strap and cable gaing to earth, and 
also by conductive shoes which are earthed 
to the floor. The ciecuic board is earthed ia 
the bench, and the bench in turn is earthed. 
The component itself carries an electro-static 
charge, which is increaséd by the movement 
from the reay to the circuit board. 

: A pair of pliers, or what.evce the tool 

> used for transporting the componen: irom 

> the way to the circuit board, is completely 
conductive, As soon as the product 

: jouches the component, static electricity 

: which has built up within the component 

: yvidlenily discharves through the. 

component, the tool, the aser’s hand, and 

down the cable to earth. Thus desrroving 

the component, and perhaps injuring the 

operator. 

if on the other hanil, che plicrs used are 
insulated — the static load is retained. Now 
when the pliers pick up the component it is 
unaffected, but when it is placed on the 
circuit boant the sratic electricity is 
immediately discharged through the circuit 
board, the bench and to earth. Again the 
component is now completely destroved, or 
badly damitgeci. 

AS a result, there is only one sofution. [1 is 
necessary to use ESD (Eleciro-Staie 
Dissipative) tools, Torally the opposite to 
YDE (Verband Beuischer Elektrotechniker) 
prikxlucts, which are insulated, 2SD products 
gently allow the static-electricity to flow 
from the companent to earth a1 a consralled 
raic. The charge gently clissipates, at a rate 
which causes no damage to the companent. 
As the pliers are picked up by the operator 
the static Inael is discharged through the 
har! before the component is handled, 
therefore eliminating any static discharge 
from &ool to component. | 
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How are ESD products 
judged? 

Iris necessary that che discharce Is neither 
foo fast nor roo slow. If the discharge is too 
fast oc ‘hard’ the shock may destroy or 
damare the component. If che discharge is 
tao slow the static ciecincicy might nor 
discharge totally, ultimatefy having the same 
effect as an insulated tool. 

C.K Tools has recognised the need for 
high quality ESD rools, sunt as such has 
introduced a wile minge of ESD products in 
line with the ESD-prorecition measures, and 
national-and international industry 
standards. ESD-protection measures avoid 
static flow from tools to components by 
discharping existing load through the body 
of the user to earth before the tool touches 

: the componente — for this purpose 2 
* sesistance of berween 10°} and 10°9) is ideal. 


tt. ee. 








; Miareriaf compound grips. This eliminates the 
: dangers of mistakes when working on inmicae. 
: jobs, anc offer a farigue-ftee, comformble use 
2 regardless of users hand or working position. In 
- addition, the pliers action is consistentiy accurate 
regardicss of repeater! use, due ic the precisely 
positioned spot welded double leaf spring. 
C.K also provide a ninge of ergonomicaily 
: designed ESD Triton Screwdrivers (see Tools. 
: section of the Maplin Catalogue), which 
: allow fatigue-itce working with high torque: 
> tuming..Lighoweight and shatterproof, the 
: screwdrivers are resistant to shack, oil, acid 
> and extreme temperatures, and the special 
dissipative maternal is injection moulded 
around extra large tangs, giving greater 
blade and anti-slip haridie security: There is 
aiso a range of ESD Supersiim screwdrivers 
which benefic from ali the advantages of the 
Triton range 
In addition to the screwdrivers and pliers, 
: €.K Tools even provides a special ESD pen. 
Inchided in C.K’s ESD products is the new : specially designed. Not only are they suitable =, = For further information on ESD or any of 






Senso Plus range of pliers (now available fo use with even the most sensitive circuitor {the ESD products available trom C.K Tools, 
from Maplin), specially designed with many = component, but they benefit from a special © contact C.K on Yel: 02758 701070: 

benefits and design-advantages forthe end- ?_ sofi ‘nvo-component’ technology used to ; Maplin stock a range of pliers and cutters 
user, Desienéd for strength and long life the =: create comfortable and slip free thermo-plastic : from the C.K. SensoPlus range: 


pliers are manufactured from a high alloy 
special steel, The jaws provide an exiremely 


smooth action for exact guidance of the jaws; Type —“(—i‘“*s*™*~C*~CC—C—CS™CCCSSC HG Price inc: VAT ____ 
without the need for readjustment due 10 > | Oval Side Cutters for hard (0.4mm) SOQ" £27,99 
the precision box joint, and the induction : ao : ee ala (1. 2mimy/soh metais (0.6mm) 2458 
hardened cutting ecigcs ensure long life anc | Obgiue ee pie sir “FAG 99: 
mainwined curting ease. Resistant to must, : | Fat Nose Piers : £23.99, 
the pliers are individually mirror polished © | Uftra Fine Snipe Nose Piers. £32.99 
with easy clean surfaces. . | Snipe Nose Piers — serrated fans £23.59 


The bowed anil sfightly longer than normal oe pa - smceth fas all oe 
handles on this range of oliers have been : eet ; 





VISIT A MAPLIN STORE FOR 


ELECTRONICS AND MORE 


THERE’S A WHOLE WORLD OF 
ELECTRONICS TO EXPLORE AT 
YOUR MAPLIN CATALOGUE STORE 
















TELEPHONE CUSTOMER SERVICES ON (01762) 554002 
FOR DETAILS OF YOUR NEAREST MAPLIN STORE 


BARNSLEY SELFAST BIRMINGHAM BRADFORD BRIGHTON 
BRISTOL CARDIFF CHATHAM CHELTENHAM CHESTER COVENTRY 
DONCASTER BGUBLEY EDINBURGH GLASGOW GRIMSBY LEEDS 
LEICESTER LUTON LIVERPOOL LONDON [Edgwore, Fores! Hill, 
Hommersmith, IHard, Marble Arch, Reading, Slough, Stevenage, Stafford, Yéatford, 
Wood Green) MAIDSTONE MANCHESTER (Cheethom Hill, Oxford Road] 
MIDBLESBROUGH MILTON KEYNES WNEVICASTLE-LIPON-TYNE 
NORTHAMPTON NOTTINGHAM NOTTINGHAM. SUPERTORE NORWICH 


a iggpi Uae ata vdotms ee calm : PORTSMOUTH PRESTON SHEFFIELD SOUTHAMPTON STOCKPORT 
3H xen pete) | Cex STOKE-ON-TRENT THURROCK(Iokeside) V/ESTCLIFFZON-SEA | 
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ne of the most interesting televisual 

dévelopments of recent times has 

nothing ~ sorry, little —t0 do with 
the digital revolution, or big business for 
that matter, We're talking Amecrican-stvie 
community television — in othec words, 
small low-powered stations designed to 
serve a very small gcographic area. The UK 
has seer it before with radio, in the form of 
restrictedjicence broadcasting. If you feel 
pooriy-served by conventional radio — 
legitimate examples-include ethnic: 
communities in the big cities and university 
campuses — then you can apply fora 
licence, In the past, restcicted-licence radio 
broadcasting has also given rise 10 short- 
term activities like Radio Cracker. These are 
charity fundraising stations chat operate 
over the Christmas period. They operate 
using jow-powered transmitters, which are 
available faitly cheaply from a number of 
sources in both kit and ready-built forms. 

Community radio stations are highly: 

regulated in the rype of aerial fed by their 
trinsmitcer, as well as, hardly surprisingly, 
ihe programme material they CUTy. 
Regulation, in this case by the Ratio 
Authority is important to prevent the 
corruption of society as we know it. Hence 
the government-funded demise of the 
pirate stations who were, no doubt, 
promoting all manner of subversive ideas 
as Well as interfering with emergency 
service frequencies, However, regulation 
can.go somewhat over the rap. A 
Nottingham university station apparendy 
had its knuckles rapped after a weather 
announcer reported that it was “pi..ing 
down". Swearing, interestingly enough, has 
never been heard éven once on ete slightly 
wider-audienced Radio One — yep, the 


. Staion that never pave a boozy rock star 2 


pro-drucs platform. Oh dear 
me no... 





Community 
Television 


And so we now have community television, 
which is regulated by the ITC. Compared to 
radio, the restricted service licenses (RSLs) 
are mther more expensive, and the stations 
somewhat more expensive to set up. Even 
ihe non-refundable litence application 
casts a packer As with community radio, 
however, there’s a need. The first such 
sfition to go on the ais, the commernvially- 
operating TV?2, is based on the Isle of 
Wight. There, you can't yer receive Channel 
5 unless you've got a satellite dish. Indecd, 
cable TY hasn’t yet arrived on the island. 
Regional celevision receivable by the Isle of 
Wivnt's estimated! 126,000 inhabitants and 
countless holiday visitors, in the form of 
BBC South and the Meridian TFV Franchise; 
tends to offer tiitke offshore focus. Afier all, 
these services have to cater tor most of 
southern Englanch “Noboxly here’s particularity 
interested in what goes on in Southampton,” 
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TV12. servinz 
tte [Sle of Wight 


according to station Manasing Director Paul 
Meade — who, ironically enough, tised to 
work for Meridian. 

TV 12, like other first-round RSL-EY 
applicants, had 10 meer a deadline imposed 
by the ITC. By chat ime — 30th Seprember 
1997 —31 applications had been received, 
covering most major locations within the 
UK. The initiai whittling-down of 
applications took into account: various 
factors, such as Gwnership rules, competition 
and even whether the applicant was a ‘fit 
and proper person under the terms of the 
1990 Broacteasting Act Any competing 
applications were assessed in terms of the 
secvices they would provide to aucliences, 
and whether they would ‘meer tastes ancl 
interests not already met by cxisiing 
services’. The inidal application, which cost 
£500, also covers frequency planning. With 
the UHF TV banc (470 to 860MHz, or 
‘channcls’ 21 ta 68) now becoming rather 
congested with five terrestrial channels and 
onDigial, spectrum is ar a premium. 14 of 
the prospective RSL-T¥ franchives.were 
mumed down because no such spare 
irequencies were available — if the. services 
were started, interference could result. 

Most of the successful applicants will be 
licensed for ovo years — ITY franchises, in 


> -comparison, are much longer. Pour tro- 
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year licences,:including TV12, have now 
been issued. Shorter-term (56 days) licences 
will be issued for stations that want to 
cover special events, such as festivals, All 
ficenses are renewable subject to competition, 
according to the ITC. In many cases, 
viewers might need new aerials to watch 
the new sérvices, Traditionally, television 
aerials were available in four types tailored 
(o provide maximum gain over a relatively 
small portion of che TV band — installers 
erect the type that corresponds to the RF 
Gurpounngs of ihe area’s principal 
transmittcr. These four types,-or ‘groups’, 
are. A (channels 21 to 34), B (39 to 53) and 
C/D (48 10 68). 

Bearing in mind the scarcity of UHF 
spectrum, it's unlikely that a spare 
frequency within che main channel group 
will be available to 2 Medgling broacicaster. 
On the isle of Wight, the four main 
channels (BBC1/2, ITV and €4) broadcast 
on channels 31, 2-4, 27 and 21 — in ather 
words. Group A territoan: Mast aeriais on 
the island would presumably be of this 
wuriety. TV12, however, is broadcasting 
consitferalsly outside chis band. On channel 
54, to be precise; this would require a 
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group CP) aerial. It is for chis reason — and 
Channel 5 — that group E (channels 39 to 
68) and wideband/W (21 to 68) aerials were 
inircxiuced comparatively recenile These 
will work over a broader: band, but at 
reducec| pain (over 1dB for group E, or 2dB 
for group W). TV12 recommend a 
wideband aerial to island installers, 


Not Plain Sailing 


I can see several problems here. So do the 
(TC warm all potential icencees if the 
channel likeiy to be allocatecl to them will 


be significantly different to the ones used 


by existing rerrestial services? First, not 
many peopfe will be prepared to change 
théir aérial, unless of course it will als 
bring in Channel 5. After all, there's no 


puarantce that a station's licence will be 


renewed after 2 vears. Even if viewers do 
change theie aerial for a broadercovernge 
mpe, iis reduced pain might cause signais 
from the ather channels to become weaker, 
resulting in grain. This will be crue in 
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‘fringe’ coverage areas, which are located 
some distance away from the nearest 
transmitter. Viewers in such areas may be 
using the biggest and highest-eain aerials 
available to them, coupled with aerial 
amplifiers and other signal-boosting. 
gadgetry: Losing gain by installing 2 broader 
band aerial won't help matters! H viewers 
don’t, however, oprto change their aerial, 
they may be rewarded with a very weak and 
SROWY picture from their conimunir 
station. This is because its transmitters will 
be low-powerec TV12, for example, has a 
1KW transmitter. This feeds an acrial located 
on the. same Rowridgse mast.as the ones that 
| provide BBC, ITV and Channel 4 services'to 


the Isle of Wight. The tater aecials. however, 


are each fed by a SOOKW uansmitier 
‘TV12's main traasmitter provides 

adequate coverage over 2 10-mile cadius. 
This is suificient for the centre of the island 
— specifically Newport, Carisbrooke, parts of 
Sandown, Shanklin, Cowes, Ryde and the 

| West Wight. To cater for thé rest of the 
island, the station has also submitted plans 

| to build relay stations at Brading, Ryde and 
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Veniner. They will come on-line if FTC give 
them frequency clearance. There.may be 
another solution, though. If 2 cable TV 
network operates in the service area, it is 
hoped that the community channel will be 
cared. This is certainly true of TV12 - cable 
TY, according to Meade, will be coming to 
the area soon. interestingly, same of the 
bigger cable nenvorks have provided limited 
community broadcasting for some time. 
TV12 started broadcasting on October 31st— 
in other words, overa year after the original 
application. Part of this delay was attributed 
10 Obstacles introduced by the French 
broadcasting authorities, which claimed that 
UK transmitters might interfere with their 
services, Like ali applicants that passed the. 
first hurdie, it stumped up a further £3725 to 
the iTC. This paid for the second part of the 
application fee, the ITC licence fee and the 
Wireless Telegraphy Act licence fee, One 
shouldn't complain, however — ITV 
Iranchises pay out millions... 

in all, TV12 estimates that its set-up costs 
amount to around £300,G00. Is 1kW 
ininsmitter, which is generating interest 
amongst long-distance television enthusiasts 
on England’s south coast, alone cost 
£50,000, T¥12's transmitier and aerial are 
maintained by Castle —the privatised BBC 
transmissions engineéring depariment that 
looks after the other terrestrial broadcasting 
equipment at the Rowridge site, 'TV12's 
annual budget is £250,000 — apain, peanuts 
compared io mainstream hroaticasters. The 
station plans to derive its finding from 
advertising, which is considerably cheaper 
than on Meridian. A 30-second prime-time 
advert cosis a mere £15 per insertion 
(provided you book 100). TVi2 will also 
produce adverts far local businesses, at 
prices starting from £95. Clearly, community 
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: television will allow many businesses to 
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indulge in TY advertising for the first time 
ever! Ac those prices,TV12 would have had 
to sell an awtul lot of advertising in advance 
tO get started — clearly this wasn’t the case. 
Initial investment: for the station came from 
Meade (who has a 51% stake), and local 
businesses — including the local newspaper 
publisher, a TV production company and 
Whitelink Ferries. TV1I2 hopes 10 get focal 
sponsorship for any movies thai it fins. 


Run-on-a-shoe-string 
To keep within their miniscule budgets, 
conbmiunity TV stations have 16 be nun very 
tightly. TV12 is no exception. it has 12 full- 
time and 3 part-time staff, all of which 
participate in multi-skilling. Its general 
gopher wus trained how to use a camera, 
and even Meade himself edits some of the 
programmes. The station, which is based at 
Medina High School, also encourages help 
from volunteers — and nor just amateur 
videomakers, TV12 certainly does seem to 
be actively encouraging input from islanders 
in other ways too. [ts web site invites Jocal 
News stories, proeramimic ideas and 
feedback. Indeed, the programming is very 
localised as one would expect. Its 16-page 
TV guide, which is given away in shops, 
gives details of daily programming. TV12- 
produced proprammes are dired berween 5 
and lipm on weekdays. At weekends, 
additional programmes are shown at other 
times during the day. 

TVi2's own progranimies appear to cover 
a wide variety of islander tastes. There have 
been shows on powerboat racing, antique 
collecting, morris dancing, bell ringing and 
the Old Gaffers Festival..Programmes 
catering for more mainstream tastes include 
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Animal Ques. (2 look for unusual animals 
around the island), a spors show, and live 
nussic from local venues. Regular ainsime is 
also given to local news and weather 
forecasis. When home-grown programmes 
aren't being broadcasted, TV12 transmits a> 
mixture of local graphical advertising 
(known as ‘telemessapes’}, Bloomberz (a 
satclitedelivered news/ausiness channel) 
and OVC fhame shopping). TV12 gets a 
cominission from each tsle of Wight sale 
that OVE makes through the station, 
helping to swell its coffers. I can imagine 
that TV22's ourpurt will be faidy oypical of 
what most community stations will offer. 


Choice of Equipment 


The tight budget also affects the chaice of. 
equipment available, Not for TV12 -—or anv 
ober community staion, for that matter. 
Thankfully, the latest generation of 
consumer digital camcorders are capable of 
broadcast-quatity iniages. TV12 rons three 
Sony DV camcorders — ane VX9Q00 and two 
VALOO0s. For editing footage into 
nrogmmmes, three edit suites are ‘availahle 
— at the time of writing, two Were in use. 
One of these is 2 PC equipped with video 
caoture hardware and 
Adobe Premiere non- 
linear ecliting software. 
With this ype of 
system, which is 
becoming increasing 
popular among 
professional and 
amateur videomakers: 
like, you capture video 
from the camcorder to 
the PC’s hard disk as 
‘clips’, and then piece it 
together on a ‘timeline’ 
on the computer 
monitor. The clips can 
be trimmed io an 
appropriate length, and 
joined with transitions 
(wipes, dissolves, etc.), 
or endowed with 
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various cfiecis. Titles and audio mixing are 
also catered for by Premiere. 

Unfortunately, this doesn’t work in real- 
time, ancl so there's 2 wait during which the 
video is processed or ‘rendered’. After this, 
the edit can be played back in reattime 
through the caprure card's video and audio 
OULDULS, Of saved io 2 file. The second eciit 
Suite is another PC, which is usec in 
conjunction with a comples professiornab 
grade mixing‘editing system known as 
Pinnacte Afladin, This, unlike Premiere, works 
in real-time. '¢ achicves in hardware mast of 
what Premiere does in sofiveare. The picture 
quality is very good. Juss as well, TVi2's 
general rule is to stay away from VHS quality at 
prone ume. Thi said, one of its shows, Yideo 
Club, docs put out amateur productions. 
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Viostly Digital: 

Despite its bedvet, FVi2 is practically digital 
from came 10 final transmission. It doesn't 
dump its protrimmes back anto vidéo mpe. 
Instead, they are converted into halt D1 
resdiution MPEG-2 fonmai and iransferred toa 
big 9Gh hard disk. Three of these are 
sufficient to cury a week of TV12-originated 
programming. Ar ihe start of the week, the 
three disk drives are physically transported! to 
the (runsmitrer site — the existing pair are 
taken back to the studio, where’ they are 
rewritten with the following week's 
programming. This approach is much cheaper 
than 2 dedicated high-capacity leasecf-line 
betveen studio and cransminer. The MPEG 
files fram the hard disk are played back in real- 
time, and conversed into broadcastahle 
analogue PAL format. 

But winit about live programmes, sich as 
the weather forecast? These are encoded in 
MPEG, in real-time, at the stuciio and delivered 
tO the transmitter via an ISDN diat-up line. 
Unfortunately; ISDN’s low capacity means that 
weather reporrs only consist of still images 
(Le. maps) accompanied by a voice-over! A. 
scheduler system, which controls a switching 
mauix. determines which of the disk-stored 
programmes. are wansmitter, and when. The 
scheduter, which can be remotelh-updated 
from the studio, is also responsible for 
determining when QVC and Bloomberg are 
switched in for broadcast: (these are derived 
from sarellite receivers at the trafismitrer site}. 
Alchough TV12 doesn't operate in Nicam, it 
does nun a teletext service, The enooxlér is 
locutec! at the transmitter sire— the pages are 
updated via a modem. TV12 has three teletext 
daia eniry terminals, Including the stucto and 


local newspaper. 
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Demon Guide 
for Parents 


Demon !nternet is rightly 
concerned about the use 
people — particularly children 
- make of the Internet. The 
Internet, of course, is the 
world’s biggest repository of 
information, and access to 
much of that information is 
relatively free and easy, 
simply by surfing the Wortd 
Wide Web, say, with your 
favaurite Web browser, 
There's nothing wrong with 
that as a cancept. As a 
research tool for children at 
school it's absolutely ideal — 
type a word or phrase that 
you want information about 
inte a Search Engine (Yahoo, 
Lycas, Webcrawier, and so 
on) and seconds later you 
can be presented with many 


links to locate the information : 


you want. For schagis and 
parents, this means a 
relatively easy and cheap 


means of providing information 


that previously would have 
been foo expensive to locate, 
if tt could be accessed at all. 


However, there’s an inherent ; 


flaw with the concept, that 
many schools and parents 
have found te their concern. 
Not all the information 
available is the sort of 


information that children should ; 


be accessing. For exampie, 


while most information on the 


Internet is acceptable, there 
are many places that contain 
pomographic material. 
Demon has produced a 
booklet Practical Guidance for 
Parents and Teachers which — 
helps to identify those areas 
in which vigilance should be 
exercised when allowing 
children to access the 
Internet. It’s a useful guide 
that everyone who cares for 
children who have internet 
access should read. Rather 
* than pinpointing particular 
Websites or areas that 


¥ 





: children shotldn't access, it 


is a general guide-to highlight 
areas for concern, Parents. 
and teachers of any child or 
chitiren who enjoy Internet 
access wauld do weil to read 
it. Contact Deman Intemet, 
on 0800 027 0127, for a free 
copy of the guide. 


Electrifying 

If you're looking to create coo! 
Web pages with streaming 
multimedia content, look at 
“http: //vew.electrifier. com 
where you'll find details of 
Electrifier Pro which is a brand 
new product that helps Web 
page designers fulfiil their 
criteria easily and quickly. It 
features some really powerful 
Web creation tools, along with 
seamless integration with 
popular existing packages fike 
Adobe Photoshop, Adobe 
Illustrator, Macromedia 
Freehand, Adobe PageMill, 
Microsoft FrontPage, 
NetObjects Fusion, and 
Macromedia Dreamweaver, 


Integratian, indeed, appears ; 


to be one of Electrifier Pro’s 
main advantages. It supports 
an extraordinary array of 
content such as bitmap and 
vector animation, digitised 
audio, synthesised music 
such as MIDI, video, 3D, VR 
panoramas, and other 
animations, so can be used 
with just about any multimedia 
content you care to use, 
Alongside this, it utilises the 
most advanced compression 
available such as Sorenson 
Video, Intel indeo, Qualcomm 
PureVoite and QDesign 
Music, to create the smallest 
fiies ready for the Web page. 
Hooking into Apple's 
multimedia tool QuickTime, 
which is available on every 


‘major computer platform, 


Electrifier Pro allows industry- 


- Standard multimedia Web 


pages to he easily created, 
and viewable in any majar 


> Web brawser on either 


EWallet mr auger E- “Shopping 
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wallet 


to hable ontine shoppers to store ‘dtl of their credit card 
' Inforteion on their PGs, saving therm the trouble of typing it in 
each time they purchase something fram the Web. 
The company expects to earn revenue from advertising, 
and by directing shoppers to portal sites where they can search 


far merchandise. 
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intemet or Intranet delivery 


: systems, aver a minimum of 


28K modem lines, as long as 


, the browser's QuickTime plug: 


in is installed. The fact that 
Many users already have the 
QuickTime plug-in in their 
system means that sites 


: formed with Electrifier Pro are 


easily accessible. We hope to 


take a closer Iook at Electrifier 


Pro in a future issue of © 
Electronics and Beyond. — 
At the moment, the MacOS 


3 version of Electrifier Pro is 
: shipping, and Windows - 
: version (95, 98, and NT) are 


under development. While it's 
not cheap ($595, UK pricing 


3 to be confirmed at the time 


of writing), Electrifier Pro has 


the potential to be one of the 


mast popular Web page 


- creators ever available. 


Manage those 
Niac URLs 


If you use the Internet much, 


= you'll know what a problem it 
can be to keep track of and 


contro! all those URLs you 
collect. While a Web browser 
allows the ability to Keep and 
manage bookmarks or 


: favourites, they don't do this 
: With any particular aplomb, 

> go there's a real apening for 

: tools that do the job in a 

: better way, For Mac users, at 


least, the better way is URL 
Manager Pro, which allows 
URLs you collect along the 


: way to ke stored in 


customised windows. In the 


: windows you can store 


individual URLs fn folders in 
hierarchies, much as the Mac 


: works with ordinary files. 
: Double-clicking a URL launches 
: the helper application (Web 
: Browser, ftp utility, email 
> program) you have associated 
: with it. Helper applications 

_: tan be manually linked from 
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:. URL Manager Pro at any time, 
: of automatically linked by the 
: Mac-standard InternetConfig 
: system extension, 


AS nice and useful as its 


: URL management capabllities 
: are, URL Manager Pro has 

: several other features that 

: make it the invaluable tool It 

: 4s. For a start, you can opt to 
: Jink URL Manager Pro to the 

: help appfications you use 

: such that they display an 

: extra menu whenever they 

: are active, which allows 

- dlrect access to URL Manager 
- Pro and its taals. As a result, 

- t's a snitch te grab a URL 

: from within the helper 

> application and direct it 

: straight to URL Manager Pro. 

: With this menu you can 

: create bookmarks for Web 


Pages from within, say, 


- Netscape Navigator or 

: Microsoft Internet Exptorer. 

: Further, you can add your 

: own notes, grab all URLs on a 


Web page oar in an email 


: message, and even explore 

: the Internet with a predefined 
: set of Search Engines. Where 
: most PC users are only just 

. getting to grips with cutting 

: and pasting URLs, Mac users 
: with URL Manager Pro can do 
: the whole shebang of URL 


management with just a few 


: Simple keystrokes. 


URL Manager Pro can 


validate URLs, find and detete 
: duplicates, supports 


Contextual Menus and Apple 
Data Detectors and, with the 


release of the Jatest versian 


(version 2.5), is now MacOS 


: §.5 Sherlock-savvyy which 

: means that you can access 

: Sherlock plug-ins to aid your 

: séarches on the Intermet. URL 


Manager Pro is worth every 


: penny of its $25 shareware 

: fee. Locate it and download 

: URL Manager Pro at 

> <htto://ya.url-manager.com>. 
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PC Crazy Partners With Netsales To 
Open Fully-Stocked Internet Store 


Portals ‘Are Dominant Online News Source 
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PC Crazy has cut a deal with 
Netsales to create a fully 
stocked. Intemmet Store. 
fcanuring more than 53,000 
computer products, The 
store link is located at 
<waw. pcerazy.com> and is 
now fully operational, 
The memegae 
‘lelivery of hardware, boxed 
software, and computer . 
hacks, ‘as well as immediate 


Sony Music Online 


the Beta Jukebox 


Sony and RealNetworks. have 
announced the Beia retease 
of the Internet's first. pay-per 
listen jukebox, coniaining 
Kundreds of songs available 
on-temand using, 
RealNevworks RealPlayer. The 
beia release of the Jukebox 
can be accessect 2b 
“ww, sonymusic.com/jukebox>. 
The Jukebox. designed to 
accommodate the different 
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delivery of.a large selection of 
software titles via electronic 
download. 

The siore feastiwes duily’ 
product specidis with reduced 


_prices, and a customer support 


system staffed seven days per 


week. Netsales manages all. 


store operations, including: 
order processing, payments, 


: product delivery; store updates, 


Tet ECE oteeeeaeapea 


new product zdditions, and 


customer SUPport. 


Unveils 


tastes anc lifestvies of music 
fans everywhere, features 
hiumdreds of songs by favorite 
Sony Music. artiss chat cin be 
easily accessed on the Web. 
To access The Jukebox, 
visitors will need the 
RealPlaver G2 or the 
RealPlayer 5.0 available for 
free downfoad at 
<n. sonymusic.com/jukebox> 
anct <wew.real.com>. 
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Almost half of online users 
now access news via search 
engines or direcrory Web sites, 
and 40% access news vi online 
services, acconming to a report 
Dy Jupiter Comimunications at 
<“Vwe. JUp. com, 

The report, which hichlighted 
resulis from more than 2;200 
online users about their 
oiling news consuniption 
habits, revealed char online 
USCrs are grmivitating to the 
Weh to collect top headlines 
and breaking news, but ure 


spending an average of less 


than 10 minutes per session- 
22% of those surveyed 

indicated that the Internet is 

where they go to collect 
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breakine news versus 9%; thai 
indicated they gravitate to the 
radio and 2% chat identified 
newspapers, While use majority 
of consumers still choose 
brozdecast sources for bresking 
news there is clear evidence 
that consumers are now 
loveing on for breaking news. 
With the majonty of traffic 
cominy online jor headlines 
ancl summaries, Jupiter 
recommends that 
mainstream news providers 
adjust uheir editorial 
resources devoted 10 
producing deep anaiysis 
online, and instead focus on 
developing content aroun 
major and breaking stories. 


Internet Use To Increase By 70% 


By The Year 2000 


Over two thirds:of blue-chip 


companies will increase their 
use of the Web by the 
Millennium, a survey by 


internet specialist Siar reveals, 


‘Stas at <yww. Start.co, uk> 


predicts an ifiCreuse of Gver 
50%.in banciwidth requiréd as 
a result of this increase, 
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OF the respondents, 33% 
olan to devélap their own 
Web. site ar improve an 
existing one, while 25% want 
to develop an Intrancr, Star 
also discovered that a third af 
companids expect to be 
installing Internet access 10 all 
staff over the next 12 months- 








Oracle, Sun Team Up 


Onicle CEO Larry Ellison will 
nat give up on his nenvork 
computer concep. Hts company 
has just done a deal with Sun 
10 develop new software for 
Internet Computing whilé at 
the ime time competing 


ellite 


To Rival Microsoft 


hetcdon with Microsoft's 

Windows operating syste. 
Intemet Computing, 4 teem, 

coined by Oracle at 

Hw. OTac]e, cog, [Ocuses O21 

using browser sofiware 2s ihe 
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Demon at <waw.demon.net> has announced a free preen cross 
guide io the Invamet for teachers and parents. The guide offers a 
compicte step-by-step approach to the different elements of the 


Internet anc 
provides an. 
easy iQ read and 
jargor-free 
guide to 
educitional and 








safe surfing on 
the imemer 
with chikircr. 
The free guide 
is available by 
Toh (0800) 
27-0127. 





Internet To Become 
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Every iliac Has A Free Floppy 
iMacFloppy:com ar avaw, imacfl oppy.cam> is a new and unique free 
Web based service that gives che iMac a floppy drive by using the 
Intent to easily ransfer and store files, iMaucFlonpvcom was creared to 


fil dhe void thar has shocked many’ in 


the computer incusin: Apple’s 


hold decisicn to drop the built-in lappy drive from the stytish iMac. 
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NeiSCupe at “wd. netscape. com 
has introduced its next- 
generation browser safuvare 
dubbed Gecko, to Intemei 
developers. Company officials 
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say the new product is faster, 
will ft on a single Noppy disk, 
and is designed with a witle 
variety of smaller intemet 
appliances in mind. 





BT bas lsunched 2 uial service 
called BT Interactive, which it 
reckons is the UK's fastest ever 
internet solution. The service 
which started trials in west 
London in the new vear is 
based on the litest asymmetric 
digital subscriber Jine (ADSI) 
technology and allows users 10 
rapidly access 2 range of 
information services with data 
rates of up 10 2Mbps, The trial. 
will be amongst 940 users and 
last for around six months, 

s BT Interactive indudes the 
BT View service, which utilises - 
video surcaming technology [0° 
provide users with unique 
video and audio-rich ' 
interactive sites developed for 
Br by TY filmand music. 
companies including the BAC, 
Flextech, Carton On-Line; 
Pearson Television, ITN, Ginger 
Media Group, Internet Movie 
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Faster And Video Rich 


Database and many others. 

BT Interactive also offers 
aiforedl home and business 
packages. The home package 
includes fast access 10 BT 
internet, online games nenwork 
Wireplay, the LineOne range oF 
news, enterminment and 
business information and a 
range of push channels from 
the Fanmstic Corporation 
providing the latest news, 
entertainment and information, 
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Business users receive BT 
connect to business for 
business repores ancl market 
hrielings, Solstra for on-line 
business training, LineOne for 
news updates and financial 
information and the Fantastic 
Corporation push channels to 
keep users informed of 
developments in a range of 
industries. 

The new service exploits 
caching technologies so:ithat 
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material is cefivered as quickly 
as possible to the PC. This 
allows BT Interactive 10 
provide the fastest Internet 
response aviitable by stoning 
popular pages in its central 
cache. BT claims that the 
material can then be accessed 
al a speed equivalent to reading 
material fram a hard drive. 

900 trialists are heing 
offered the BT Interactive 
service for £30 per month, 
with no additional-tntemet 
phone hills. Existing PSTN 
lines.will be adapted by BT for 
ADSL, allowirig one telephone 
line 1 be used for both data 
and voice. calls simultaneously, 
without-any loss indata speed. 

Further information about 
the BT Interactive Lrial can be 


. found on-the Web at 
_ ww. bt. com. 


RealNetworks Ships G2 


The final release of RealSystem 
G2, the Iniémet media delivery 
system that provides broacteast 
quality video for the Internet is 


Tro nvulible as a free downloaci 


| 


_ shttp://wwu.mattelmedia.com/barbie/>. 


at.<waw. real .com>. RealVideo 
G? includes Intel's Sureaming 
Web Video technology, providing 
state-oFthean production 
efficiencies for creating 
automatic multi-rate streaming 
video content and delivers 
significant video performance 
and quality improvements to 
Internet users. 

RealAudio G2 delivers 80% 
improved frequency: response 


ec hiiaae 


and stereo and nearCD quality 


apabilities: over. cOMMeCHON | 
speeds ranging fram 28.8Kbps 
Up to corporite leased linc. 
New SureStreani transport 
technology delivers reliable 
and comiauous end-user: 
playback under real-world 
network conditions. Wich 


Girls’ 


_ generation. Check it-oui,at 
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While we're not remniely-sexist here at 
| ilectronics and Beyond, we have to say 
that this clecidedly cagey Website (well 
anything that.ailventises ‘Software: for 
must be either dubious if fot 
paricularly un-politically correcr), is | 
actually quite cocl. Mawel, che company 
that makes toys, specifically Barbie, has a 
_ Sie providing links 19 all the software it- 
produces-for the Barbie-using comouter 








SureStream. single media files 
now tvnamicatly scale io 
deliver the highest quality 
RealAudio and RealVideo to 
usérs at all connection rates. 
The first RealPlayer we 
released in 1995, anc to dc 
over 37 million unique users 
Ahave been registered, Our 
roral average download rate 
now exceeds 125,000 per day: 
an increase Of more than 170% 
singe the beginning of 1997. 
Every week, over 145,000 
hours of live sports, music, 
news and entertainment are 
broadcast over-the Intemet 
using Our RealSystem technology. 
There:are-also ‘hundreds of 
thousands of hours of content 
available on-demand. 
RealSystem G2? also SUpBOrts 
Synchronised Multimedia 
Integrati lon -Linguage (SMELL, 
the W3C standard for Web?” 
based multimedia, which 
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content to bedelivered over 
typical modem connections 


with new dita oypes such-as 
RealPix, RealText anc RealFlash, 
: -coxteveloped with Macromedia. 


There are more than 70 
RealChannels built into RealPiavce 


: G2. including major branes 


such as CNN, ESPN, and the 


. Wall Street Journal. Average 
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:  diily usage of the RealChannels’ 
f inereasedt SO% 
:: September, and 150% since.July: 


frum August 10 


On average, there have been 


300,060 session requests per: 


dav from RealChannels via ihe 


"RedPlaycr, ind 300,000 ontine 


viewers requesied RealChannels - 
sessions or Seprember,21, the 
_ day the Clinton-Testimiony was’ 
Broadcast aniline. 


If we're going to.look ai a Wels site that 
caters for one half of the child populstian, 
we'd beiter take 2 look at one. iat caters 
for the other haif— ‘bors. Now we know 
that‘it’s not just. bors who have a liking for 
all boxlily fincitions (particularly thie noisy 
and rude ones), but we guess it’s probably 
bovs thacl! enjoy this one the most. 
Yucky’s Website.at 
<http: f fvewtet. yucky. com> is a ruber neat 
introduction to all the gone, splatry: 
whifly, noisy and orherwise unpleasant 
féstures of the human body, and beyond. 

‘Finally, a whole Website devoted to fungi 
is yours for the clicking, at 
<http: /émycoinfo. com. {t's the world's 
first mycology-e-fournal, and provicies some 
wonderful Finks to give you all the 
informaiion you ever needed (and probubly 
much more) about mushrooms anc 
toadsioals..it's 2 funny olcl world, is21't it? 


end 
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Don’t miss another great assortment 
of entertaining and easy-to-make projects 
and essential electronics information 
aimed at the novice ‘constructor. 
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Issue 136 will be on sale 
Friday 5th March 
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When ordering any of these special olfecs which apply only for Subscribers and new Subscribers of Electronics and Beyond, please quote your 
Subscribers’ Membership number (telephone Customer Services on 01702 554002 if not sure) and the special order code numbez. All items are subject 
to availability. Prices include VAT. Catalogue prices refer fo the 1998 Maplin Electronies Catalogue. Overseas subscribers telephone +44 1702 554000 
Ext. 326 for carriage charges. A £3.95 Carriage Charge will apply to all UK orders under £30.00 (Maplin Ftectronics Account Halding Customers exempt). 






















Order your catalogue ‘now 

on 01702 554000 

‘or visit and ‘collect from one 
of our 48 stores nationwide. 
You can afso purchase your 
catalogue from your local | 
Maplin store, WH Smith and | 
John Menzies. 


Over 1,000 ‘new products 
Includes over £50 worth, of 
discount vouchers 

Order ‘code CAi$&§ 


Includes FREE datasheet CD:Rom 
FREE McAfee anti-virus software 
FREE 30 day Demon Internet ‘trial 
‘Order ‘code CQO02 
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Telephone 01702554000 with your enquiry 





The catalopue costs Just £3.99 plus p+p™ and ihe CD Rom is avallabte at fist 21.95 plus ptp* including tree datashest CD Rom. 
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